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WO 00/35442 PCTAJS99/29940 

HYDROXY DIPHENYL UREA SULFONAMIDES AS IL-8 RECEPTOR 

ANTAGONISTS 

FIELD OF THE INVENTION 

This invention relates to novel sulfonamide substituted diphenyl urea compounds, 
5 pharmaceutical compositions, processes for their preparation, and use thereof in treating IL- 
8, GROa, GROP, GROy, NAP-2, and ENA-78 mediated diseases. 

BACKGROUND OF THE INVENTION 
Many different names have been applied to lmerleukin-8 (IL-8), such as neutrophil 
attractant/activation protein- 1 (NAP-1), monocyte derived neutrophil chemotactic factor 

10 (MDNCF), neutrophil activating factor (NAF), and T-cell lymphocyte chemotactic factor. 
Interleukin-8 is a chemoattractant for neutrophils, basophils, and a subset of T-cells. It is 
produced by a majority of nucleated cells including macrophages, fibroblasts, endothelial 
and epithelial cells exposed to TNF, IL-loc, IL-lp or LPS, and by neutrophils themselves 
when exposed to LPS or chemotactic factors such as FMLP. M. Baggiolini et al., J. Clin. 

15 Invest. W, 1045 (1989): J. Schroder et al. J. Immunol. 139, 3474 (1987) and J. Immunol. 
144, 2223 (1990) ; Strieter, et aL, Science 243 , 1467 (1989) and J.Biol.Chem . 264, 10621 
(1989); Cassateila et aL, J. Immunol. 148, 3216 (1992). 

GROa, GROp, GROy and NAP-2 also belong to the chemokine family. Like IL-8 
these chemokines have also been referred to by different names. For instance GROa, p, y 

20 have been referred to as MGSAa, P and y respectively (Melanoma Growth Stimulating 
Activity), see Richmond et aL, J. Cell Physiology 129, 375 (1986) and Chang et aL, L 
Immunol 148, 451 (1992). All of the chemokines of the a-family which possess the ELR 
motif directly preceding the CXC motif bind to the IL-8 B receptor (CXCR2). 

IL-8, GROa, GROp, GROy, NAP-2, and ENA-78 stimulate a number of functions 

25 in vitro. They have all been shown to have chemoattractant properties for neutrophils, 
while IL-8 and GROa have demonstrated T-lymphocytes, and basophilic chemotactic 
activity. In addition IL-8 can induce histamine release from basophils from both normal 
and atopic individuals. GRO-a and IL-8 can in addition, induce lysozomal enzyme release 
and respiratory burst from neutrophils. IL-8 has also been shown to increase the surface 

30 expression of Mac- 1 (CD 1 1 b/CDl 8) on neutrophils without de novo protein synthesis. 
This may contribute to increased adhesion of the neutrophils to vascular endothelial cells. 
Many known diseases are characterized by massive neutrophil infiltration. As IL-8, GROa, 
GROP, GROy and NAP-2 promote the accumulation and activation of neutrophils, these 
chemokines have been implicated in a wide range of acute and chronic inflammatory 

35 disorders including psoriasis and rheumatoid arthritis, Baggiolini et aL, FEBS Lett. 307. 97 
(1992); Miller et al., Crit. Rev. Immunol. 72, 17 (1992); Oppenheim et al.. Annu. Rev. 
Immunol. 9, 617 (199 1); Seitz et aL, J. Clin. Invest. 87, 463 (1991); Miller et aL, Am. Rev. 
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Respir. Pis. 146. 427 (1992); Donnely et a!., Lancei 34), 643 (1993). In addition the ELR 
chemokines (those containing the amino acids ELR motif just prior to the CXC motif) have 
also been implicated in angiostasis, Strieter et a!., Science 258, 1798 (1992). 

In vitro, IL-8, GROa, GROp, GROyand NAP-2 induce neutrophil shape change, 

5 chemotaxis, granule release, and respiratory burst, by binding to and activating receptors of 
the seven-transmembrane, G-protein-linked family, in particular by binding to IL-8 
receptors, most notably the IL-8p receptor (CXCR2). Thomas et al. v J. Biol. Chem. 266, 
14839 (1991); and Holmes et al., Science 253, 1278 (1991). The development of non- 
peptide small molecule antagonists for members of this receptor family has precedent. For 

10 a review see R. Freidinger in: Progress in Drue Research , Vol. 40, pp. 33-98, Birkhauser 
Verlag, Basel 1993. Hence, the IL-8 receptor represents a promising target for the 
development of novel ami -inflammatory agents. 

Two high affinity human IL-8 receptors (77% homology) have been characterized: 
IL-8Ra, which binds only IL-8 with high affinity, and IL-8RP, which has high affinity for 

15 IL-8 as well as for GROot, GROp, GROyand NAP-2. See Holmes et al., supra; Murphy et 
al., Science 253, 1280 (1991); Lee et al., J. Biol. Chem . 267, 16283 (1992); LaRosa et al., 
J. Biol. Chem. 267. 25402 (1992); and Gayle et al., J. Biol. Chem. 268, 7283 (1993). 

There remains a need for treatment, in this field, for compounds, which are capable 
of binding to the IL-8 a or P receptor. Therefore, conditions associated with an increase in 

20 IL-8 production (which is responsible for chemotaxis of neutrophil and T-cells subsets into 
the inflammatory site) would benefit by compounds, which are inhibitors of IL-8 receptor 
binding. 

SUMMARY OF THE INVENTION 

This invention provides for a method of treating a chemokine mediated disease, 
25 wherein the chemokine is one which binds to an IL-8 a or b receptor and which method 
comprises administering an effective amount of a compound of Formula (I) or a 
pharmaceutically acceptable salt thereof. In particular the chemokine is IL-8. 

This invention also relates to a method of inhibiting the binding of IL-8 to its 
receptors in a mammal in need thereof which comprises administering to said mammal an 
30 effective amount of a compound of Formula (I). 

The present invention also provides for the novel compounds of Formula (I), and 
pharmaceutical compositions comprising a compound of Formula (I), and a pharmaceutical 
carrier or diluent. 

Compounds of Formula (I) useful in the present invention are represented by the 
35 structure: 
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OH 

H H 

(Ri)m (I) 

wherein 

5 Rb is independently hydrogen, NR6R7, OH, OR a , C^alkyl, aryl, arylCj-4alkyl, aryl 
C2-4alkenyl; cycloalkyl, cycloalkyl C j.5 alkyl, heteroaryl, heteroarylC]-4alkyl, 
heteroary!C2-4 alkenyl, heterocyclic, heterocyclic Cj-4alkyl, or a heterocyclic C2-4alkenyl 
moiety, al! of which moieties may be optionally substituted one to three times 
independently by halogen; nitro; halosubstituted Ci-4 alkyl; Cj-4 alkyl; amino, mono or 
10 di-C|_4 alkyl substituted amine; OR a ; C(0)R a ; NR a C(0)OR a ; OC(0)NR 6 R 7 ; hydroxy; 

NR 9 C(0)R a ; S(0) m 'R a ; QO)NR 6 R7; C(0)OH; C(0)OR a ; S(0) t NR6R7: NHS(0) t R a . 
Alternatively, the two R5 substituents can join to form a 3-10 membered ring, optionally 
substituted and containing, in addition to optionally substituted C|_4 alkyl, independently, 
1 to 3 NR a , O, S, SO, or SO2 moities which can be optionally unsaturated; 
15 R a is an alkyl, aryl, arylCi-4alkyl, heteroaryl, heteroaryl C|-4alkyl, heterocyclic, COOR a *, or a 
heterocyclic Ci- 4 alkyl moiety, all of which moieties may be optionally substituted; 
R a ' is an alkyl, aryl, arylCj-4alkyl, heteroaryl, heteroaryl C]-4alkyl, heterocyclic or a 

heterocyclic Ci-4a]kyl moiety, all of which moieties may be optionally substituted; 
m is an integer having a value of 1 to 3; 
20 m' is 0, or an integer having a value of 1 or 2; 
n is an integer having a value of 1 to 3; 
q is 0, or an integer having a value of 1 to 10; 
t is 0, or an integer having a value of 1 or 2; 
s is an integer having a value of I to 3; 
25 Rj is independently selected from hydrogen, halogen, nitro, cyano, Cj. 10 alkyl, halosubstituted 
Cl-10 aIkvl » c 2-10 alkenyl, C|_io alkoxy, halosubstituted Ci-ifjalkoxy, azide, S(0)tR4> 
(CRgRg)q S(0)tR4, hydroxy, hydroxy substituted C|-4alkyl, aryl, aryl Cj-4 alkyl, aryl C2-10 
alkenyl, aryloxy, aryl C|-4 alkyloxy, heteroaryl, heteroarylalkyl, heteroaryl C2-10 alkenyl, 
heteroaryl Cj-4 alkyloxy, heterocyclic, heterocyclic Chalky!, heterocyclicCi_4alkyloxy, 
30 heterocyclic 1 0 alkenyl, (CRgRg)q NR4R5, (CRgRg)qC(0)NR4R5> C2- 1 0 alkenyl 

C(0)NR4R5, (CRgRg)q C(O)NR4Rl0, S(0) 3 Rg, (CRgRg)q C(0)Ri ], C 2 -I0 alkenyl 
C(0)Ri 1, C2-IO alkenyl C(0)ORi j, (CRgRg)q C(0)ORt j, (CRgRg)q OC(0)Ri i, 
(CRgRg)qNR4C(0)Ri 1. (CRgRg)q C(NR 4 )NR 4 R 5 , (CRgRg)q NR 4 C(NR 5 )R 1 1. (CRgRg)q 



(Rb) 2 NS(0) 2 
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NHS(0) t Ri3, (CR 8 R 8 )q S(0) t NR4R 5 , or two R] moieties together may form 0-(CH2)sO or 
a 5 to 6 membered saturated or unsaturated ring, and wherein the alkyl, aryl, arylaikyl, 
heteroaryl, heterocyclic moieties may be optionally substituted; 
R4 and R5 are independently hydrogen, optionally substituted C 1.4 alkyl, optionally substituted 
aryl, optionally substituted aryl C|-4alkyl, optionally substituted heteroaryl, optionally 
substituted heteroaryl C|-4a!kyl, heterocyclic, heterocyclic m alkyl, or R4 and R5 
together with the nitrogen to which they are attached form a 5 to 7 member ring which may 
optionally comprise an additional heteroatom selected from O, N and S; 

R6 and R7 are independently hydrogen, or a Ci-4 alkyl, heteroaryl, aryl, aklyl aryl, alkyl Cm 
heteroalkyl, which may all be optionally substituted or R6 and R7 together with the 
nitrogen to which they are attached form a 5 to 7 member ring which ring may optionally 
contain an additional heteroatom is selected from oxygen, nitrogen or sulfur, and which 
ring may be optionally substituted; 

Y is hydrogen, halogen, nitro, cyano, halosubstituted CmO alkyl, Cj-io alkyl, C2-IO alkenyl, 
Ci-10 alkoxy, halosubstituted C MO alkoxy, azide, (CR 8 R 8 )qS(0) t R a , (CR 8 R 8 )qOR a , 
hydroxy, hydroxy substituted Ci^alkyl, aryl; aryl Cj-4 alkyl, aryloxy, arylCi-4 alkyloxy, 
aryl C2- 10 alkenyl, heteroaryl, heteroarylalkyl, heteroaryl Cm alkyloxy, heteroaryl C2-IO 
alkenyl, heterocyclic, heterocyclic Ci-4alkyl, heterocyclic. 10 alkenyl, 
(CR 8 R 8 )qNR4R5. C 2 -10 alkenyl C(0)NR4R5> (CR 8 Rg)qC(0)NR4R 5 , (CR 8 R 8 )q 
C(O)NR4Rl0, S(0)3R8» (CR 8 Rg)qC(0)Ri l. C2-10 alkenylC(0)Ri l, 
(CR 8 R 8 )qC(0)ORi 1, C 2 -10alkenylC(O)OR| j, (CR 8 R 8 )qOC(0)R 1 1, 
(CR 8 R 8 )qNR4C(0)R] 1, (CR 8 R 8 )q NHS(0) t Ri 3 , (CR 8 R 8 )q S(0) t NR 4 R 5 , 
(CR 8 R 8 )qC(NR 4 )NR 4 R 5 , (CR 8 R 8 )q NR 4 C(NR 5 )Ri j, or two Y moieties together may 
form O(CH2)s-0 or a 5 to 6 membered saturated or unsaturated ring, and wherein the 
alkyl, aryl, arylalkyl, heteroaryl, heteroaryl alkyl, heterocyclic, heterocyclicalkyl groups 
may be optionally substituted; 

R 8 is hydrogen or C 1 -4 alkyl; 

R9 is hydrogen or a Ci-4 alky!; 

RlO ^ Cmo alkyl C(0)2R8; 

Rl 1 is hydrogen, optionally substituted Cm alkyl, optionally substituted aryl, optionally 
substituted aryl Ci^alkyl, optionally substituted heteroaryl, optionally substituted 
heteroarylCi-4alkyl, optionally substituted heterocyclic, or optionally substituted 
heterocyclicC] _4alkyl; 

Rl3 is suitably Cm alkyl, aryl, aryl CMalkyl, heteroaryl, heteroarylCMalkyl, heterocyclic, 

or heterpcyclicCi-4alkyl; 
or a pharmaceutical^ acceptable salt thereof. 
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The compounds of Formula (I), may also be used in association with the veterinary 
treatment of mammals, other than humans, in need of inhibition of IL-8 or other 
chemokines which bind to the 1L-8 a and P receptors. Chemokine mediated diseases for 
5 ' treatment, therapeutically or prophylactically, in animals include disease states such as 
those noted herein in the Methods of Treatment section. 

Suitably, R 0 is independently hydrogen, NR$R7, OH, OR a , C].4alkyl, aryl, arylCi-4alkyl, 
aryl C2-4aIkenyl, heteroaryl, heteroarylCi-4alkyl, heteroarylC2-4 alkenyl, heterocyclic, 
heterocyclic C | _4alky I, or a heterocyclic C2-4alkenyl moiety, all of which moieties may be 
10 optionally substituted one to three times independently by halogen, nitro, halosubstituted 

C j-4 alkyl, Cj-4 alkyl, amino, mono or di-Cj_4 alkyl substituted amine, cycloalkyl, 
cycloalkyl C1.5 alkyl, OR a , C(0)R a , NR a C(0)OR a , OC(0)NR 6 R 7 , aryloxy, aryl C M 
oxy, hydroxy, Ci_ 4 alkoxy, NRoC(0)R a , S(0) m *R a , C(0)NR6R7* C(0)OH, C(0)OR a , 
S(0) t NR6R7, NHS(0) t R a . Alternatively, the two R^ substituents can join to form a 3-10 
15 membered ring, optionally substituted and containing, in addition to carbon, independently, 

1 to 3 NR9, O, S, SO, or SO2 moities which can be optionally substituted. 
Suitably, R a is an alkyl, aryl, arylCi-4alkyl, heteroaryl, heteroaryl Chalky I, heterocyclic, 
or a heterocyclic Ci-4alkyl moiety, all of which moieties may be optionally substituted. 
Suitably, R] is independently selected from hydrogen; halogen; nitro; cyano; 
20 halosubstituted Cj-io alkyl, such as CF3, Cj-io alkyl, such as methyl, ethyl, isopropyl, or n- 
propyl, C2-10 alkenyl, Ci-io alkoxy, such as methoxy, or ethoxy; halosubstituted C]_io 
alkoxy, such as trifluoromethoxy, azide, (CRgRg)q S(0) t R4, wherein t is 0, 1 or 2, hydroxy, 
hydroxy Ci-4alkyl, such as methanol or ethanol, aryl, 

such as phenyl or naphthyl, aryl Cm alkyl, such as benzyl, aryloxy, such as phenoxy, aryl 
25 C\ .4 alkyloxy, such as benzyloxy; heteroaryl, heteroarylalkyl, heteroaryl Ci- 4 alkyloxy; aryl 

C2-I0 alkenyl, heteroaryl C2-10 alkenyl, heterocyclic C2-10 alkenyl, (CR 8 R 8 )qNR4R5, C2- 

10 alkenyl C(0)NR4R5> (CR 8 R 8 )qC(0)NR4Rs, (CR 8 R 8 )qC(O)NR4Rl0> S(0)3H. 

S(0)3R 8 , (CR 8 R 8 )qC(0)Rn . C2-IO alkenyl C(0)Ri 1, C2-IO alkenyl C(0)ORi 1, 

(CR 8 R 8 )q C(0)R] 1, (CR 8 R 8 )qC(0)ORi 1, (CR 8 R 8 )q OC(0)Ri 1, (CR 8 R 8 )qNR4C(0)Ri 1, 
30 (CR 8 R 8 )qC(NR 4 )NR 4 R 5 , (CR 8 R 8 )q NR 4 C(NR5)R! h (CRsR^NHS^Rn, 

(CR 8 R 8 )qS(0) t NR4R5. All of the aryl, heteroaryl, and heterocyclic-containing moieties 

may be optionally substituted as defined herein below. 

For use herein the term "the aryl, heteroaryl, and heterocyclic containing moieties" 

refers to both the ring and the alkyl, or if included, the alkenyl rings, such as aryl, arylalkyl, 
35 and aryl alkenyl rings. The term "moieties" and "rings" may be interchangeably used 

throughout. 
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Suitably, R4 and R5 are independently hydrogen, optionally substituted Cm alkyL 
optionally substituted aryl, optionally substituted aryl C Malkyl, optionally substituted 
heteroaryl, optionally substituted heteroaryl Cj^alkyl, heterocyclic, heteroc yd icC 1.4 
alkyl, or R4 and R5 together with the nitrogen to which they are attached form a 5 to 7 
member ring which may optionally comprise an additional heteroatom selected from O, N 
and S. 

Suitably, R8 is independently hydrogen or C \ .4 alky 1 . 

Suitably, R9 is hydrogen or a Cl-4 alkyl; 

Suitably, q is 0 or an integer having a value of I to 10. 

Suitably, Rio is Cmo alkyl C(0) 2 R 8 , such as CH 2 C(0) 2 H or CH 2 C(0) 2 CH3- 

Suitably, R] 1 is hydrogen, Cm alkyl, aryl, aryl Cm alkyl, heteroaryl, heteroaryl 
CMalkyl, heterocyclic, or heterocyclic C|^alkyl. 

Suitably, R) 2 is hydrogen, Cj.jo alkyl, optionally substituted aryl or optionally 
substituted arylalkyl. 

Suitably, R13 is C|-4alkyl, aryl, arylalkyl, heteroaryl, heteroarylC Malkyl, 
heterocyclic, or heterocyclicC Malkyl, wherein all of the aryl, heteroaryl and heterocyclic 
containing moieties may all be optionally substituted. 

Suitably, Y is independently selected from hydrogen; halogen; nitro; cyano; 
halosubstituted Cj-io alkyl; Ci-lfj alkyl; C 2 -10 alkenyl; C\.\o alkoxy; halosubstituted 
C1.10 alkoxy; azide; (CR 8 R 8 )q S(0)tRa; hydroxy; hydroxyC Malkyl; aryl; aryl Cm 
alkyl; aryloxy; arylCM alkyloxy; heteroaryl; heteroarylalkyl; heteroaryl Cj-4 alkyloxy; 
heterocyclic, heterocyclic CMalkyl; aryl C 2 -10 alkenyl; heteroaryl C 2 .)0 alkenyl; 
heterocyclic C 2 -io alkenyl; (CR 8 R 8 )q NR4R5; C 2 -io alkenyl C(0)NR4R5; (CR 8 Rg)q 
C(0)NR4R 5 ; (CR 8 R 8 )q C(0)NR4RlO; S(0) 3 H; S(0) 3 R8; (CR 8 R 8 )q C(0)Ri 1 ; C 2 -io 
alkenyl C(0)Rn; C 2 -10 alkenyl C(0)ORl 1; (CR 8 R 8 )q C(0)ORj 2 ; (CR 8 R 8 )q OC(O) 
Rl i; (CR 8 R 8 )qC(NR4)NR 4 R5; (CR 8 R 8 )q NR 4 C(NR 5 )R! , ; (CR 8 R 8 )q NR4C(0)Ri 1 ; 
(CR 8 R 8 )q NHS(0) t Ri 3 ; or (CR 8 R 8 )q S(0) t NR4R 5 ; or two Y moieties together may form 
0-(CH2) s -0 or a 5 to 6 membered saturated or unsaturated ring. The aryl, heteroaryl and 
heterocyclic containing moieties noted above may all be optionally substituted as defined 
herein. 

Suitably s is an integer having a value of I to 3. 

When Y forms a dioxybridge, s is preferably 1. When Y forms an additional 
unsaturated ring, it is preferably 6 membered resulting in a naphthylene ring system. These 
ring systems may be substituted 1 to 3 times by other Y moieties as defined above. 

Suitably, R a is an alkyl, aryl Cj^ alkyl, heteroaryl, heteroaryl-C 1 _ 4 alkyI, 
heterocyclic, or a heterocyclicC m alkyl, wherein all of these moieties may all be 
optionally substituted. 
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Y is preferably a halogen, C\-4 alkoxy, optionally substituted aryl, optionally 
substituted aryloxy or arylalkoxy, methylene dioxy, NR4R5, thio C|-4alkyK thioaryl, 
halosubstituted alkoxy, optionally substituted Cj-4 alkyl, or hydroxy alkyl. Y is more 
preferably mono-substituted halogen, disubstituted halogen, mono-substituted alkoxy, 

5 disubstituted alkoxy, methylenedioxy, aryl, or alkyl, more preferably these groups are 
mono or di-substituted in the 2 - position or 2 -, 3 -position. 

While Y may be substituted in any of the ring positions, n is preferably one. While 
both R 1 and Y can both be hydrogen, it is preferred that at least one of the rings is 
substituted, preferably both rings are substituted. 

10 As used herein, "optionally substituted" unless specifically defined shall mean such 

groups as halogen, such as fluorine, chlorine, bromine or iodine, hydroxy; hydroxy 
substituted CMQalkyl, Cmo alkoxy, such as methoxy or ethoxy, S(0)rrf Cj-10 
wherein in' is 0, 1 or 2, such as methyl thio, methyl sulfinyl or methyl sulfonyl; amino, 
mono & di-substituted amino, such as in the NR4R5 group, NHC(0)R4, C(0)NR4Rs, 

15 COOR4, S(0) t NR4R5, NHS(O) t R20, Ci -to alkyl, such as methyl, ethyl, propyl, isopropyl, 
or t-butyl, halosubstituted Ci-io alkyl, such CF3, an optionally substituted aryl, such as 
phenyl, or an optionally substituted arylalkyl. such as benzyl or phenethyl, optionally 
substituted heterocylic, optionally substituted heterocyclicalkyl, optionally substituted 
heteroaryl, optionally substituted heteroaryl alkyl, wherein these aryl, heteroaryl, or 

20 heterocyclic moieties may be substituted one to two times by halogen; hydroxy; hydroxy 
substituted alkyl, Cmq alkoxy; S(O) m Ci_i0 alkyl; amino, mono & di-substituted alkyl 
amino, such as in the NR4R5 group; Cmo alkyl, or halosubstituted C]_io alkyl, such as 
CF 3 . 

R20 is suitably C 1.4 alkyl, aryl, aryl Chalky I, heteroaryl, heteroaryICi-4alkyl, 
25 heterocyclic, or heterocy clicC 1 _4alkyl. 

Suitable pharmaceutical ly acceptable salts are well known to those skilled in the art 
and include basic salts of inorganic and organic acids, such as hydrochloric acid, 
hydrobromic acid, sulphuric acid, phosphoric acid, methane sulphonic acid, ethane 
sulphonic acid, acetic acid, malic acid, tartaric acid, citric acid, lactic acid, oxalic acid, 
30 succinic acid, fumaric acid, maleic acid, benzoic acid, salicylic acid, phenylacetic acid and 
mandelic acid. In addition, pharmaceutical ly acceptable salts of compounds of Formula (I) 
may also be formed with a pharmaceutical^ acceptable cation. Suitable pharmaceutical ly 
acceptable cations are well known to those skilled in the art and include alkaline, alkaline 
earth, ammonium and quaternary ammonium cations. 
35 The following terms, as used herein, refer to: 

• "halo" - all halogens, that is chloro, fluoro, bromo and iodo. 
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• "Ci-ioalky!" or "alky I" - both straight and branched chain moieties of I to 10 
carbon atoms, unless the chain length is otherwise limited, including, but not limited to, 
methyl, ethyl, /i-propyl, uo-propyl, n-butyl, jec-butyl, wo-butyl, /er/-butyl, n-pentyl and the 
like. 

5 • "cycloalkyr is used herein to mean cyclic moiety, preferably of 3 to 8 carbons, 

including but not limited to cyclopropyl, cyclopentyl, cyclohexyl, and the like. 

• "alkenyl" is used herein at all occurrences to mean straight or branched chain 
moiety of 2-10 carbon atoms, unless the chain length is limited thereto, including, but not 
limited to ethenyl, 1-propenyl, 2-propenyl, 2-methyM-propenyl. 1-butenyl, 2-butenyl and 

10 the like. 

• "aryl"- phenyl and naphthy I; 

• "heteroaryl" (on its own or in any combination, such as "heteroaryloxy", or 
"heteroaryl alkyl") - a 5-10 membered aromatic ring system in which one or more rings 
contain one or more heteroatoms selected from the group consisting of N, O or S, such as, 

1 5 but not limited, to pyrrole, pyrazole, furan, thiophene, quinoline, isoquinoline, quinazolinyl, 
pyridine, pyrimidine, oxazole, tetrazole, thiazole, thiadiazole, triazole, imidazole, or 
benzimidazole. 

• "heterocyclic" (on its own or in any combination, such as "heterocyclicalkyl") - a 
saturated or partially unsaturated 4-10 membered ring system in which one or more rings 

20 contain one or more heteroatoms selected from the group consisting of N, O, or S; such as, 
but not limited to, pyrrolidine, piperidine, piperazine, morpholine, tetrahydropyran, ^ 
thiomorpholine, or imidazolidine. Furthermore, sulfur may be optionally oxidized to the 
sulfone or the sulfoxide. 

• "arylalkyl" or "heteroarylalkyl" or "heterocyclicalkyl" is used herein to mean Cj. 
25 10 alkyl, as defined above, attached to an aryl, heteroaryl or heterocyclic moiety, as also 

defined herein, unless otherwise indicated. 

• "sulfinyl" - the oxide S (O) of the corresponding sulfide, the term "thio" refers to 
the sulfide, and the term "sulfonyl" refers to the fully oxidized S(0)2 moiety. 

• "wherein two Ri moieties (or two Y moieties) may together form a 5 or 6 
30 membered saturated or unsaturated ring" is used herein to mean the formation of an 

aromatic ring system, such as naphthalene, or is a phenyl moiety having attached a 6 
membered partially saturated or unsaturated ring such as a C6 cycloalkenyl, i.e. hexene, or 
a C5 cycloalkenyl moiety, such as cyclopentene. 

Illustrative compounds of Formula (I) include: 
35 N-(2-Hydroxyl-3-aminosulfonyl-4-chlorophenyl)-NH2-bromophenyl)urea; 
N-(2-Hydroxy-3-aminosulfonyl-4-chlorophenyl)-N'-(2,3-dichlorophenyl) urea; 
N-(2-Hydroxy-3-N"-benzylaminosulfonyl-4-chlorophenyl)-N-(2-bromophenyl) urea; 
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N-(2-HydroxyO-N ,, -ben2ylaminosulfonyl-4-chlorophenyl)-N-(2,3-dichlorophenyl) urea; 

N-[2-Hydroxy-3-(^N M -dimethyl)-amin^^ 

urea; 

N-(2-HydroxyO-N'\N ,, ^iir^thylaminosulfonyU4<hlorophcnyI)-NH2-bromophen urea; 
5 N-(2-Hydroxy-3^"-methylaminosulfonyl^hloro^ 
N-(2-Hydroxy-3-N"-methylaminosulfo^ 
N-[2-Hydroxy-3-[N-(methoxycarbonylmethyl^ 
dichlorophenyl) urea; 

N-[2-HydroxyO-(N , X2-methoxylcarbonyl)-meto^ 

10 bromophenyl) urea; 

N-[2-Hydroxy-3-[(N tt -2-carboxyn^ihyl)-aminosulfonyl]-4-chIorophenyl]- 
N -(2,3-dichlorophenyI) urea; 
N-[2-Hydroxy-3<N"-2-carboxymethyl>ar^^ 
urea; 

15 N-[2-Hydroxy-3-aminosulfonyI-4-chIorophenyl]-NH2-chlorophenyl)urea; 
N-[2-Hydroxy-3«arninosulfonyl-4-chlorophenyl]-N-phenylurea; 
N^2-HydroxyO-aminosuIfonyM-<:hlorophenyl)-NM2-phenoxyphenyl) urea; 
N-(2-Hydroxy-3-[N"(3-carboxyethyl)-aminosulfonyl]-4-ch!orophenyl)-N , -(2- 

bromophenyl) urea; 
20 N-[2-Hydroxy-3-(isopropylaminosulfonylM^ 

N-[2-Hydroxy-3-(isopropy!aminosulfonylM-chloro^^ urea; 

N-(2-Hydroxy-3-(isopropylaminosulfonyl)-4-chlorophenyl]-NK23-dichlorophenyl) urea; 

N-(4^hloro-2-hydroxy^-aminosulfonylphenyl^ 

N-(4-chlorc-2-hydroxy-3-aminosulfonylpheny^ 
25 phenyl) urea; 

N-(2>benzyloxyphenyI)-N-(4-chloro-2-hydroxy-3-arninosulfonylphenyl) urea; 
N-[3-(N"-a]lylaminosulfonyO 

N-[4^hloro-2-hydroxyO-[N M -(2-lrifluoroethyl)aniinosulfonyl]phenyl]-N-(2,3- 
dichlorophenyl) urea; 

30 N-(2,3-dichlorophenyl)-N-[2-hydroxy-4-methoxy-3'N"-(phenylaminosulfonyl)phenyl] 
urea; 

N-(2-bromophenyl)-N-[2-hydroxy^-rnethoxy-3-N"-(pnenylarninosulfonyl)phenyl] urea; 
N-[4-chloro-2-hydroxyO-[N M ^2-methoxyethyl)amirK)sulfonyl]phenyl]-NH2,3- 
dichlorophenyl) urea; 
35 N-(2-bromophenyI)-N-[4-chior^ 
urea; 

N-(2>bromophenyI)>N-[4<hloro-2-hydroxy-3-(4-rnorphoIinylsuIfonyl)phenyl]urea; 
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N-[4-chloro-2-hydroxy-3-(4-morpholinylsuifonyl)phenyl]-N-(2,3-dichlorophenyl) urea; 
N-[3-[N M «(3-(tert-bmoxycarbonylamino)propyI]aiTiinosulfonyl]-4-chloro-2" 
hydroxyphenyl]-N-(2,3-dichIorophenyl) urea; 
N-(2-bromophenyl)-NM3-[NM3-(tert-butoxy 
5 chloro-2-hydroxyphenyl] urea; 
N-P-[N M -(3-aminopropyl)ami^^ 
urea trifluoroacetate; 

N^3-[NM3-aminopropyl)aminosulfonylM 
urea hydrochloride; 

10 N-[3-[N M -(3-aminopropyl)aminosulfony!]^-chloro-2-hydroxyphenyl]-N-(23- 
dichlorophenyl) urea trifluoroacetate; 

N-(2-bromophenyl)-N-[3-[N ,, -[2-(tert.butoxycarbonylamino)ethy!]aminosu1fonyl]-4- 
chloro-2-hydroxyphenyl] urea; 
N-[3-[N*'-(2-aminoethy1)ami^ 
15 urea; 

N-(2-bromophenyl)-N43-[[4-(ter^ 
hydroxyphenyl] urea; 

N-[3-[[4-(tert-butoxycarbonyl)pipera2in- 1 -yl]sulfonyl]-4-chloro-2-hydroxyphenyl]-N-(2 t 3- 
dichlorophenyl) urea; 

20 N-[4<hloro-2-hydroxy-3-( 1 -piperaziny Isulfony l)phenyJ]-N , -(2,3-dichloropheny!) urea 
trifluoroacetate; 

N-(2-bromopheny 1)-N -[4-chloro-2-hydroxy-3-(piperazin- 1 -ylsulfony l)phenyl] urea 
trifluoroacetate; 

N-[4-chloro-2>hydroxy-3-[N M -(3-methylthiopropyl)aminosulfonyl]phenyl]-N-(2,3- 

25 dichlorophenyl) urea; 

N-(2-bromophenyl)-N , -[4-chloro-2-hydroxy-3-[N M -(3- 

methylthiopropyl)aminosulfonyl]phenyl] urea; 

N-(4-chloro-2-hydroxy-3-aminosulfonyIphenyI)-N , -(2,3-dichlorophenyl) ureapotasium 
salt; 

30 N-(4-chloro-2«hydroxy-3-aminosulfonylphenyl)"N -(2,3-dichlorophenyl) urea sodium salt; 
N-(2-bromophenyl)-N'-[4-cM^ 
hydroxyphenyl] urea; 

N-[4-chlo^o-34N^N H ^t-(2-methoxyethyOaminosulfonyl]-2"hydroxyphenyI)-N , -(2,3- 

dichlorophenyl) urea; 
35 N-(2-bioinopheiiy^^ 

hydroxyphenyl] urea hydrochloride; 
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N-[4-chloro-3-[N"-[2-(dimethylamino)ethyl]aminosulfonyl]-2-hydroxyphenyi]-N-(2,3- 
dichlorophenyl) urea hydrochloride; 

N-[4-chloro-2-hydroxy-3-(N M -[3"(methylsulfonyl)propyl]arninosulfonyI]phenyl]-N-(2,3- 
dichiorophenyl) urea; 
5 N-(2-bromophenyl)-N-[4-chloro-2-hydroxy-3-[N ,, -[3- 
(methylsulfonyl)propy1]aminosulfonyl]phenyl) urea; 

N44^h]oro-2-hydroxy-3-[N ,, -[2-(morphoIinyl)ethyl]aminosulfonyl]phenyl]-N-(2,3- 
dichlorophenyl) urea hydrochloride; 

N-[4-chloro-2-hydroxy-3-[N"-[2-(morpholinyl)ethyl]aminosulfonyl]phenyl]-N^2- 

1 0 chloropheny 1) urea hydrochloride; 

N-(2-bromophenyl)-N , -[4-chloro-2-hydroxy-3-(N"-[2-(4- 
morpholinyl)ethyl]aminosulfonyl]phenyl] urea; 

N-[4-chlorch2-hydroxy-3-(4-lhiornorpholinylsulfonyl)phenyl]-N-(23-dichlorophenyl) 
urea; 

15 N-(2-bromophenyl)-N-[4-chloro-2-hydroxy-3-(4-thiomorpholinylsulfonyl)phenyl]urea; 

N-(2.bromophenyl)-N-[4>chloro-34N\N"-di-(2>hydroxyethyl)aminosulfonyl]-2- 

hydroxyphenyl] urea; 

N-[4^hloro-3-[N"^ M -dK2^^ 

dichlorophenyl) urea, 
20 N-[4n:hlorcH2-hydroxy-3-[N"-[3-(methylsulfinyl)propyl]aminosulfonyn 

dichlorophenyl) urea; 

N-(2-bromophenyl)-N T -[4-chloro-2-hydroxy-3-[N"-[3- 
(methylsulfinyl)propyl]aminosulfonyl]phenyl]urea; 
NK2-bromopheny i)-N -[3-[N"-[( 1 -tert-butoxycarbony lpiperidin-4- 
25 yl)methyl]aminosulfonyl]-4-chloro-2-hydroxyphenyl] urea, 

N-[3-[N"-[(l-tert-butoxycarbonylpiperidin^-yl)methyl]aminosulfonylH<hb 

hydroxyphenyI]-N-(2 > 3-dichlorophenyl)urea; 

N-{4^hloro-2-hydroxy-3-(l-oxidothiomor^^^ 

urea; 

30 N-(2-bromophenyl)-N44-chlo^ 
urea; 

N-^hloro^-hydroxy^-lN'^Cpiperidin^^ 
dichlorophenyl) urea trifluroacetate; 

N-(2-bromophenyl)-N-[4-chloro-2-hydroxy-3-[N"-[(piperidin-4- 
35 yl)methyl]aminosulfonyl]phenyl] urea hydrochloride; 

N-[3-( 1 -azetidiny lsulfonyl)-4-chloro-2-hydroxyphenyl]-NH2-brompphenyl) urea; 
N-[3-( 1 -azetidinylsulfonyl)-4-chloro-2-hydroxyphenyI]-N -(2-chIoropheny I) urea; 
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N-(3-( I -azetidiny!sulfonylH-chloro-2-hydroxyphenyl]-N -(2,3-dichlorophenyl) urea; 

N-(2-bromophenyl>NM4-chloro-^ 

potassium salt; 

N-(2-bromophenyl^N , 44-chloro-3-(N^N l, -dimethylaminosulfony!)-2-hydroxypheny^ urea 
sodium salt; 

N-(2-bromophenyl)-N , -[4-chloro-3-(N ,, -cyc]opropylaminosulfony!)-2-hydroxyphenyl) urea; 

N-[4-chloro-3-(N H -cyclopropyIaminosulfonyl)-2-hydroxyphenyl]-N-(2«chtorophenyl)urea; 

N-[4-ch!oro-3-(N M -cyclopropylaminosulfo^ 

urea; 

N-(2-bromophenyl)-N-[4-chloro-2-hydroxy-3-(N"-propylaminosulfonyl)phenyI] urea; 
N-[4-ch!oro-2-hydroxyl-3-(N"-propy!am urea; 
N44-ch)oro-2-hydiwylO-(N M -propylamino^ urea; 
N-(2-bromophenyl)-N-[4-chloro-3«(N M -ethylaminosulfonyI])-2-hydroxyphenyI] urea; 
N-l4-chloro-3-(N H H*hylaminosufo^ 

N-[4-chloro-3-(N M H*hylammos^ urea; 

N-(2-bromophenyl}-N-t3-[N w -[5-(tert-butoxycarbonylamino)-5- 

carboxylpentyl]aminosulfonyl]-4-ch!oro-2-hydroxyphenyl] urea; 

N-P-[N'45-(tert-butoxycajbonyIam^ 

hydroxyphenyl]-NM23-dichlorophenyl) urea; 

N-[3-[N"-[5-(tert-butoxyrarrx^ 

hydroxyphenyl]-N-(2-chlorophenyl) urea; 

N-(2-bromopheny])-N-[4^h1oro-2-hydroxy-3-[N ,, -(2-hydroxyethyI)aminosulfonyl] urea; 

N-(2>dichlorophenyl)-NH4-chloro-2-hy 

urea; 

N-(2-bromophenyI)-N43-[NM[(24>rom 
chloro-2-hydroxyphenyl] urea; 
l^[3-[N^(2-benzyloxye%l)aminosd 
bromophenyl) urea; 

N-[2-Hydroxy-3-(N"-cyclopropylmethylaminosulfonyl)-4-chlorophenyi]-N-(2,3- 
dichlorophenyl) urea; 

N-[2-Hydroxy-3-(N ,t -cyclopropylmethylaminosuifonyl)*4-chlorophenyl]-N-(2 
chlorophenyl) urea; 

N-[2-Hydroxy-3-(N tt -cyclopropylmethylaminosulfonyl)-4-chlorophenyl]-N-(2 
bromophenyl) urea; 

N-[2-Hydroxy>3-(N H -methoxy-N n -methylaminosulfonyl)-4-chloropheny!]-N-(2- 
bromophenyl) urea; 
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N-[2-Hydroxy-3-(N M *meihoxy-N M -methylaminosulfonyl)-4>chlorophenyl]-N-(2 

chlorophenyl) urea; 

N-[2-Hydroxy-3-(N n -methoxy^ 

dichlorophenyl) urea; 

N-[2-HydroxyO-(N"-pyrrolidinylsul^ 

N-[2-Hydroxy-3-(N"-pyrroHdi^ urea; 
N-[2-Hydroxy-3-(N M -pyiTo!idinylsulfonyl)^chlorophenyl]-N-(2-chlorophenyl) urea; 
N-(2-bromophenyl)-NM4-chioro-2-h^^ urea; 
N-[4<hloro-2-hydroxy-3-[(4-pyridi^ 
urea; 

N-(2-brornophenyl)-N-[4-chloro-2-hydroxy-3-[[[2-(tetrahydro-2- 
furanyl)methyl]aminosulfonyl]phenyl] urea; 

N-[4-chloro-2-hydroxyO-[[[2-(tcto^ -N- 
(2,3-dichIorophenyl) urea; 

N-(2-bromophenyl)-N-[4-chloro-2-hydroxy-3-[[[(2R)-(tetrahydro-2- 
furanyl)methy]]aminosulfonyl]phenyl] urea; and 

N-[4K;h!oro-2-hydroxy-3-[[[(2R)-(tetrahydro-2-furanyl)methyl]aminosulfon 
(2,3-dichlorophenyI) urea; 

N«(2-bromopheny!)-N'-[4-chloro-2-hydroxy-3-[[[(2S)-(tetrahydro-2- 
furanyJ)methyl]aminosulfonyl]phenyI] urea; 

N-[4^hloro-2-hydroxy-H[[(2SM^^ 
(2,3-dichlorophenyl) urea; 
N-(2-bromophenyl)-NH4-chloro^ 

N-[4^hloro-2-hydroxy-3-(N M ^yclopentyiarninosulfony])phenyI]-N-(2,3- 
dichlorophenyl)urea, and N-(2-chlorophenyi)-N44-chloro-2-hydroxy-3-<N"- 
cyclopentyIaminosulfonyl)phenyl]urea 

N-(2-bromophenyI)«N-[4^hIoro-2-hydroxy-3^N H -isoxazolidinylamin 
phenyl]urea 

N-[4-chIoro-2-hydroxy-3-( N"-isoxazoHdinyIaminosulfonyI)phenyl]-N'-<2,3- 
dichlorophenyl)urea 

N-(2-chlorophenyi)-N-t4-chloro-2-hydroxy-3-( N M -isoxazolidiny!aminosulfonyl) 
phenyljurea 

N-(2-bromophenyI)-N44<:hlo^ 
phenyljurea 

N^4-chioro-2-hydroxy-3-(N M 4etrahydroisoxazylaminosulfonyl)phenyI]-N- 
dichlorophenyl)urea 
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N-(2-chlorophenyl)-N44-ch!oro-2-hydroxy-3-NMJetrahydroi.<;oxa2ylaminosuironyl) 
phenyljurea 

N-(2-bromopheny!>N-[4<hloro-2-hydroxy-3-[(2-isopropoxyethyl)aminosu]fonyl]phenyl] 
urea 

5 N-[4-ch1oro-2-hydroxy-3-[(2-isopropoxyethyl)aminosulfonyl]phenyl]-N-(2 t 3- 
dichlorophenyl) urea 

N-{4K;hloro-2-hydroxy-3-[(2-isopropoxyethyI)aminosulfonyl]phenyl]-N-(2-chiorophenyl) 
urea 

N-(2-bromopheny!)-N-[4^hloro-2-hydroxy^-l(2-ethoxyethyl)aminosulfony1] urea 
10 N-[4-chloro-2-hydroxy-3-[(2-ethoxyethy!)aminosuifonyl]phenyl]-N-(2,3-dichlorophenyl) 
urea 

N-[4-ch]oro-2-hydroxyO-[(2^thoxyethyi)aminosuIfonyl]phenyl]-N-(2-chlorophenyl) urea 
N-(2-bromophenyl)-N-[4-chIoro-2-hydroxy'3-[(2-rnethoxycarbonyl)azetidin-l- 
yi]sulfonylphenyl] urea 
15 N-[4-chloro-2-hydroxyO-[(2-methoxycarbonyI)azetidin^-yl]sulfonylphenyl]>NK2 t 3- 
dichlorophenyl) urea 

N-[4-chloro-2-hydroxy-3-[(2-carboxy)-azeiidin-l-y!]suIfony!pheny!]-NH2,3- 
dichlorophenyl) urea 

N-(2-bromophenyI)-N-[4-chloro-2-hydroxy-3-[N"-[3-(4- 
20 morpholinyI)propyl]aminosuIfonyl]phenyl] urea hydrochloride 

N-[4<hloro-2-hydroxy-3-[N"-[3^4-rnorpholinyl)propyl]-aminosulfonyl]phenyl]-N-(2,3- 
dichlorophenyl) urea hydrochloride and N-[4-chloro-2-hydroxy-3-[N M -[3-(4- 
morphoIinyl)propyl]aminosulfony!Jphenyl]-NM2-chlorophenyl)urea hydrochloride 
N-(2-bromophenyl)-N-[4<hloro-2-hydroxy-3^SK->(2-methoxymethyl)pyiToI^ 

25 yljsulfonylphenyl] urea 

N^2-bromophenyi)-N-[4^hloro-2-hydroxy-3-[S-(-)-(2-hydroxymethyl)pyrrolidin-l- 

yljsulfonylphenyl] urea 
N-[4-chloro-2-hydroxy-3-[S-0^2-metho 
dichlorophenyl) urea 
30 N-[4-chloro-2-hydroxy-3-[S-0K2-hydro^ 
dichlorophenyl) urea 
N-(4^h!oro-2-hydroxy-3-[S-(-M2-n^ 
chlorophenyl) urea 

N-[4^Moro-2-hydroxy-3-[S-(-M2-hydrox 

35 chlorophenyl) urea 

N-(2-bromophenyl)-N-[4<hloro-2-hydroxy«3-[S-(2-methoxycarbony1)pyiToIidin-l- 

yljsulfonylphenyl] urea 
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N-(2-bromophenyl)-N-[4-chloro-2-hydroxy-3-(S-(2-carboxy)pyrrolidin-l- 
yljsulfonylphenyl] urea 

N-(2-bronK>phenyI)-N-^ urea 
N-[3-[N''-(tert-butyI)aminosujfonyI]^<hioro-2-hydroxyphenyI]-N-(23-dichloro^ 
urea and N43-[N ,, -(tert-butyi)aminosuIfonylH<hloro-2-hydroxylphenyI]-N-(2- 
chlorophenyl) urea 

N-[3-[N"-[5-(iert-butoxycarbonylamino)-5-carboxypentyl]aminosuIfony)]^h]oro-2- 
hydroxyphenyl]-N-(2-chlorophenyl) urea 

N-[3-[N M K5-amino-5<arboxypentyl)aminosulfonyl]^<hloro-2-hydroxyph 
chlorophenyl) urea hydrochloride 

N-[3-[N"-(5-amino-5K:aiboxypentyl)aminosulfonylH<hloro-2-hydroxypn 
dichlorophenyl) urea hydrochloride 

N-[3-[NM5-amino-5-carboxypentyl)aminosulfonyl]^hloro-2-hydroxyphenyl]-N-(2- 
bromophenyl) urea hydrochloride 

N-[4-chloro-3-(l J-dioxidothiomorpholinosulfonyO^-hydroxyphenyll-N^^- 
dichlorophenyl) urea 

N-(2-bromophenyl)-N -[4-chIoro-3-( 1 , 1 -dioxidothiomorpholinosulfonyI)-2-hydroxyphenyl] 
urea 

N-[4-chloro-3-( 1 , 1 -dioxidothiomorpholinosulfonyl)-2-hydroxyphenyl]-N -(2-chlorophenyl) 
urea 

N43-[NM2-(tert-butoxycaitK>nylamino^ 
N -(2,3-dichlorophenyl) urea 

N43-[N M -(2-arrunoethyl)anwnosulfonyl]-4-chloro-2-hydroxyphenyI]-N-(2,3- 

dichlorophenyl) urea trifluoroacetate 

N-[3-[NM2Ktert4>utoxycarbonylairuno^ 

N'-(2-chlorophenyl) urea 

N-[3-[N"K2-airunoethyl)aminosu^ 

urea trifluoroacetate 

N-[4-chloro-2-hydroxy-3- (N M f N ,, -dimethylaminosulfonyl)phenyl]-N-(2-chlorophenyl) urea. 
N-[4>chloro-2>hydroxy-3-(aminosuIfonyl)phenyl]-NH2-brorno-3-fluorophenyl) urea 
N-[4-chloro-2-hydroxy-3-(aminosulfonyl)phenyl]-N-(2-chloro-3-fluorophenyl) urea 
NK2-bromophenyI)-N-[4-chloro-3-[(l-ethyl-pyirolidin-2-yI)methylaminosulfonyl]"2- 
hydroxyphenyl] urea hydrochloride 

N-[4-chloro-3-(( 1 -ethyl-pyrrolidin-2-yl)methy!aminosulfonyl]-2-hydroxyphenyl] N -(2,3- 
dichlorophenyl) urea hydrochloride 

N^4-chloro-3-[(l-ethyI-pyirolidin-2-yl)methylarninosulfonyl]-2-hydroxyphenyl]-N-(2- 
chlorophenyl) urea hydrochloride 
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or a pharmaceutical ly acceptable salt thereof. 

METHODS OF PREPARATION 

The compounds of Formulas (I) to (VII) may be obtained by applying synthetic 
5 procedures, some of which are illustrated in the Schemes below. The synthesis provided 
for in these Schemes is applicable for the producing compounds of Formulas (I) to (VII), 
having a variety of different R, R], and Z groups which are reacted, employing optional 
substituents which are suitably protected, to achieve compatibility with the reactions 
outlined herein. Subsequent deprotection, in those cases, then affords compounds of the 
10 nature generally disclosed. Once the urea nucleus has been established, further compounds 
of these formulas may be prepared by applying standard techniques for functional group 
interconversion, well known in the art. 

Scheme 1 




a)i)NCS, AcOH, H 2 0, ii NRTTH, pyr b)H 2 S0 4 , HN0 3 c)NaOAc, 18-crown-6 d)H 2 S0 4 , 
MeOH e) Pd/C, H 2 f)RCNO, DMF 

20 The desired 4-chloro-N-(3-sulfonamido-2-hydroxyphenyI)-N"-phenyl urea can be 

synthesized from the commercially available 2,6-dichlorothiophenoI using the procedure 
elaborated in Scheme I . The thiol can be oxidized to the corresponding sulfonyl halide 
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using a halogenating agent, such as NCS, NBS, CI2 or Br2, in the presence of a protic 
solvent, such as water, acelic acid, or an alcohol or combination thereof. The yield may be 
increased if a buffering agent, such as sodium or potassium acetate is included in the 
reaction mixture, and the reaction is conducted at or below room temperature. The 
corresponding sulfonyl halide can then be condensed with an amine in presence of a base 
such as pyridine, triethyl amine, potassium carbonate or sodium hydride to form the 
analogous sulfonamide 2-scheme 1. The dichlorosulfonamide 2-scheme 1 can be nitrated 
using strong nitrating conditions such as nitric acid in sulfuric acid to form the aromatic 
nitro compound 3-scheme 1 . The chlorine ortho to the nitro group can be selectively 
hydrolyzed using acetate salt such as sodium acetate in the presence of a crown ether, such 
as 18-crown-6, to form the acetate 4-scheme 1. The acetate group can be hydrolyzed under 
acidic conditions in an alcohol solvent such as methanol or ethanol with a catalytic amount 
of acid to form the phenol 5-scheme 1 . The nitro can be reduced by conditions well known 
in the art such as hydrogen and palladium on carbon, tin chloride in methanol, zinc in acetic 
acid or thiol to form the corresponding aniline 5-scheme 1. The aniline can then be coupled 
with a commercially available isocyanate or thioisocyanate to form the desired urea or thio 
urea. Alternatively the desired isocyanates can be made by condensing the amine with 
triphosgene in the presence of base (such as potassium carbonate) or by reacting the 
carboxylic acid with diphenyl phosphorazide in the presence of a base (such as triethyl 
amine). 



Scheme 2 




a)NaH, RX b)NaH R M X 

If the sulfonamide 1 -scheme 2 (3-scheme I) is unfunctionalized R =R"=H then it 
can be functionalized as required herein, by alkylation. The sulfonamide is deprotonated 
using a base such as sodium hydride and then alkylated using an alkyl halide such as benzyl 
bromide or methyl iodide form 2-scheme 2. The sulfonamide can then be alkylated a 
second time using sodium hydride and another alkyl halide to form 3-scheme 2. This 
compound can then be converted to the desired urea using the process elaborated in scheme 
1. 
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Scheme 3 

SH 
1 

S0 2 H 

xx, ... - 

3 O" 

5 a)i)NCS, AcOH, H 2 0 ii)NaOH MeOH b)H 2 S0 4 , HN0 3 c)NaOH MeOH d) PCI5, POCI3 
e)NHRTT, Et 3 N 

An alternative route to 5-scheme 3 (3-scheme I) is outlined above, in scheme 3 
wherein the commercially available 2,6-dichloro thiol can be oxidized to the sulfonyl halide 
using a halogenating agent such as NCS, NBS, chlorine or bromine in the presence of a 

10 protic solvent such as alcohol, acetic acid or water. The sulfonyl halide can be hydrolyzed 
by using a metal hydroxide such as sodium or potassium hydroxide to form the 
corresponding sulfonic acid salt. The sulfonic acid salt can then be nitrated under nitration 
conditions such as nitric acid in a solvent of strong acid such as sulfuric acid to form the 
nitro phenyl sulfonic acid 3-scheme 3. The sulfonic acid 3-scheme 3 can be converted to 

15 the sulfonamide 5-scheme 3 using a three step procedure involving the formation of the 
metal salt using a base such as sodium hydroxide, sodium hydride or sodium carbonate to 
form 4-scheme 3. The sulfonic acid salt is then converted to the sulfonyl chloride using 
PCI5 with POCI3 as a solvent. The sulfonyl chloride can then be converted to the 
corresponding sulfonamide using the desired amine HNRTT in triethyl amine at 

20 temperatures ranging from -78 °C to 60 °C to form the corresponding sulfonamide 5- 
scheme 3 ( 3-scheme 1). The sulfonamide 5-scheme 3 can be further elaborated by the 
methods contained in scheme 1 . This method is not limited to the 2,6-dichlorophenyl thiol 
it can also be applied to the 2,6-difluorophenyl thiol, 2,6-<libromophenyl thiol and the 2,6- 
diiodophenyl thiol. The halogens in these compounds can be converted to the 

25 corresponding cyano, amino, thiol, or alkoxy compounds by nucleophilic displacement 
reactions using nucleophiles such as alkyl thiolates, alkoxides, amine and cyanides. The 
halogens can also be further functionalized by palladium coupling and carbonylation 
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reactions, well known in the art t to form the corresponding amido, carbonyl, alkenyl, alkyl, 
phenyl and heterocycic substituted products as required by Formula (I) to (VII). 

Novel intermediates of the present invention involve compounds of formula (II), (III), 
(IV), (V), (VI) and (VII): 



(Rb) 2 NS(0) 2 



HOSO. 



OAc 




(V) 



(Rb) 2 NS(0). 



NaOSO, 



OH 

I 




NO, (Rb) 2 NS(0) 2 



(III) 
CI 





NO, 



ClS0 2 



(VI) 



CI 

I- 




(VII) 



NO, 



wherein Rj is not hydrogen. 

Novel synthetic steps disclosed by the present invention include the conversion of a chloro 
10 compound of formula (VII) to the phenol of formula (III) using sodium acetate and 1 8-C-6 
followed by hydrolysis with sulfuric acid and methanol and the same transformation achieved 
in one step using sodium hydride and water in THF. 



CI 



(Rb) 2 NS0 2 ^^L.N0 2 



(Rb) 2 NS(0) : 



(R,)m 



(VII) 



(R,)m 



(III) 



15 A second novel synthetic step involves the nitration of the sulfonic acid or sodium salt 

of formula (VIII) to the pitrp compound of formula (IX) using nitric acja^in sulfuric acid. 
R = H or Na 



SYNTHETIC EXAMPLES 
20 The invention will now be described by reference to the following examples, which are 

merely illustrative and are not to be construed as a limitation of the scope of the present 
invention. All temperatures are given in degrees centigrade, all solvents are highest available 
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purity and all reactions run under anhydrous conditions in an argon atmosphere unless 

otherwise indicated. 

In the Examples, all temperatures are in degrees Centigrade (°C). Mass 

spectra were performed upon a VG Zab mass spectrometer using fast atom bombardment, 
5 unless otherwise indicated. l H-NMR (hereinafter "NMR") spectra were recorded at 250 

MHz using a Bruker AM 250 or Am 400 spectrometer. Multiplicities indicated arc: 

s=singlel, d=doublet, t=triplet, q=quartet, m=multiplet and br indicates a broad signal. Sat. 

indicates a saturated solution, eq indicates the proportion of a molar equivalent of reagent 

relative to the principal reactant. The purification, yields and spectral characteristics for 
10 each individual compound are listed below. 

Example 1 

Preparation of N»(4-chloro-2'hvdroxy>3-aminosulfonvlDhenv)>'N M2,3- 
dichlorophenyl) urea sodium salt, and N-(2-bromophenvl>-NM4-c hloro-2-hvdroxv-3- 
aminosulfonvlphenvl) urea 

1 5 2,6-Dichlorobenzenesulfony I chloride 

Into a mixture of 200 milliliters (hereinafter M mL M ) of acetic acid, water and 
dichloromethane (3/1/4, v/v/v), 2,6-dichlorobenzenethioI (1 0.0 grams (hereinafter M g M ), 55.8 
millimoles (hereinafter "mmol"), N-chlorosuccinimide (37.28 g, 279 mmol) and potassium 
acetate (2.29 g, 27.9 mmol) were added. The resulting mixture was stirred at 0°C, then 

20 warmed to room temperature overnight. The mixture was then diluted with 200 mL of 
dichloromethane, and washed with water (100 mL x 3). The organic layer was dried 
(Na^SCM and concentrated to give the desired product (1 1 g, 80%). *H NMR (CDCI 3 ): 8 
7.57 (d, 2H),7.47 (t, 1H). 

25 2,6-Dichlorobenzenesulfonamide 

A solution of 2,6-dichlorobenzenesulfonyl chloride (10.50 g, 42.77 mmol) in 100 mL of 
pyridine was added dropwise to 100 mL of pyridine while anhydrous ammonia gas was 
bubbled through the solution. After 4 hours at 0°C, the mixture was acidified to pH >1 with 
6N aq. HC1, then extracted with ethyl acetate. The combined organic layer was then dried 

30 (Na 2 S0 4 ) and concentrated to give the desired product (8.69 g, 90%). EI-MS (m/z) 225.0, 
227.1 (M - ). 

2,6-Dichloro-3-nitrobenzenesulfonamide 

Into a solution of 2,6-dichlorobenzenesulfonamide (7.8 g, 34.5 mmol) in 30 mL of 
35 concentrated sulfuric acid at 0°, nitric acid ( 1 .74 mL, 4 1 .4 mmol) was added dropwise. The 
mixture was stirred at 0°C for 2 hours, then 200 mL of water was added to produce a 
precipitate. The resulting mixture was filtered. The white solid was collected, washed with 
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water and dried in vacuo to give the desired product (7.17 g, 76%). ! H NMR (DMSO-d 6 ): 5 
8.25 (s, 2H), 8.20 (d, 1H), 7.92 (d, 1H). 

2- Acetyl-6-chloro-3-nitrob€nzcnesulfonamide 

A solution of 2,6-dichloroO-nitrobenzenesulfonarnide (2.04 g, 7.5 mmol), potassium 
acetate (2.2 1 g, 22.5 mmol) and 1 8-crown-6 (5.95 g, 22.5 mmol) in 50 mL of dimethyl 
sulfoxide was heated to 45°C for 7 days. The mixture was acidified with IN aq. HCI, and 
extracted with ethyl acetate. The organic layer was concentrated to give the crude material. 
Column chromatography on silica gel, eluting with ethyl acetate/hexane/acetic acid 
(50/49/1, v/v/v) gave the desired product (1.67 g, 76%). EI-MS (m/z) 293.1, 295.1 (M~). 

6-Chloro-2-hydroxy-3-nitrobenzenesulfonamide 

A solution of 2-acetyl-6-chloro-3-nitrobenzenesulfonamide (1.72 g, 5.83 mmol), 
chlorotrimethylsilane (2 mL) and fuming sulfuric acid (0.5 mL) in methanol was heated to 
reflux for 20 hours. The solvent was evaporated. The residue was diluted with ethyl 
acetate and washed with water. The organic layer was then dried (Na^C^) and 
concentrated to give the desired product ( 1 .0 g, 68%). ELMS (m/z) 25 1 . 1 , 253.2 (NT). 

3- Amino-6-chloro-2-hydroxybenzenesuifonamide 

To a solution of 6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (LI g, 4.36 mmol) in ethyl 
acetate, was added 10 % Pd/C (500 mg). The mixture was flushed with argon, and then 
stirred under a hydrogen atmosphere at balloon pressure for 4 hours at room temperature. 
The mixture was filtered through celite and the celite was washed with methanol. The 
solvent was evaporated to give the desired product (0.9g, 93%). EI-MS (m/z) 221.1, 223.1 
(M). 

N-(4<Chloro-2-hydroxy-3-aminosulfonylphenyl)-N-(2,3-dichlorophenyl) urea 
A solution of 3-amino-6-chloro-2-hydroxybenzenesuIfonamide (0.88 g, 3.9 mmol) and 2,3- 
dichlorophenylisocyanate (0.62 mL, 4.6 mmol) in 5 mL of N,N-dimethyl-formamide was 
stirred at room temperature for 20 hours. The mixture was diluted with ethyl acetate and 
washed with water to give the crude material. Purification by column chromatography on 
silica gel, ehiting with ethyl acetate/hexane (30/70 to 50/50, v/v), followed by 
recrystallization from dichloromethane and hexane, gave the desired product (1.18 g, 74%). 
m P 241-242°C. 

N-(2-BromophenyI)-N-(4-chloro-2-hydroxy-3-aminosuIfonylphenyl) urea 
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A solution of 3-amino-6<hloro-2-hydroxybenzenesulfonamide (65 mg, 0.29 mmol) and 2,3- 
dichlorophenylisocyanate (45 uL, 0.36 mmol) in 2 mL of N.N-dimethyl-formamide was 
slirred at room temperature for 20 hours. The mixture was diluted with ethyl acetate and 
washed with water to give the crude material. Purification by column chromatography on 
5 silica gel, eluting with ethyl acetate/hexane (30/70 to 40/60, v/v), gave the desired product 
(50 mg, 41%). EI-MS (m/z) 418.2, 420.2, 422.2 (M). 

N-(4<hloro-2-hydroxy-3-aminosuIfonylphenyl)-N -(2,3-dichlorophenyl) urea sodium salt 
To a solution of N-(4-chloro-2-hydroxy-3-aminosulfonylphenyl)-N -(2,3-dichlorophenyl) 
10 urea ( 1 .47 g, 59 mmol) in 150 mL of acetone was added 2.46 mL of aq. NaOH solution 
( 1 .45 M). The mixture was stirred for 16 hours at room temperature and the solvent was 
evaporated. The residue was recry stall ized from acetone and dichloromethane to give the 
desired product (1.41 g, 91%). 'H NMR (DMSO-dJ: 6 9.27 (s, 2H), 8.01 (m, 3H), 7.77 (d, 
1H), 7.26 (m, 2H), 6.05 (d, 1H) 

15 

Examples 2 & 3 

Preparation of N43>(N M >ben2vlaminosulfonvlV4-chloro-2-hvdrox YphenvlVNM23- 
dichlorophenvl) urea and N>r3-(N M -benzvlaminosulfo nvn>4-chloro-2> 
hvdroxvphenvn-N'-(2-bromophenvn urea 

20 N-Benzyl-2-acetyl-6-chIoro-3-nitro-benzenesulfonamide 

A mixture of 2-acetyl-6-chloro-3-nitrobenzenesulfonamide (500 mg, 1.69 mmol), potassium 
carbonate (469 mg, 3.39 mmol) and benzyl bromide (0.24 mL, 2.0 mmol) in 20 mL of N,N- 
dimethylformamide was heated to 75°C for 24 hours. The mixture was acidified with IN 
aq. HC1, then extracted with ethyl acetate. The solvent was concentrated to give the crude 

25 material. Column chromatography on silica gel, eluting with ethyl acetate/hexane/acetic 
acid (50/49/1, v/v/v), gave the desired product (274 mg, 42%). EI-MS (m/z) 383.3, 385.3 
(M). 

N-Benzyl-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 

30 A solution of N-benzyl-2-acetyl-6-chloro-3-nitrobenzenesulfonamide (225 mg, 0.59 mmol), 
0.1 mL of chlorotrimethylsilane and 2 drops of fuming sulfuric acid in ethanol was heated 
to reflux for 20 hours. The solvent was evaporated. The residue was diluted with ethyl 
acetate and washed with water. The organic layer was then dried (Na 2 S0 4 ) and 
concentrated to give the desired product (189 mg, 94%). ! H NMR (DMSO-d*): 5 7.92 (d, 

35 1H), 7.18 (m, 5H). 6.93 (d, 1H), 4.15 (s, 2H). 

N-Benzyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide 
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To a solution of N-benzyl-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (180 mg, 0.52 
mmol) in ethyl acetate, was added 10% Pd/C (70 mg). The mixture was flushed with argon, 
then stirred under a hydrogen atmosphere at balloon pressure for I hour at room 
temperature. The mixture was filtered through celite and the celite was washed with 
5 methanol. The solvent was evaporated to give the desired product (140 mg, 85%). 'H NMR 
(DMSO-d 6 ): 5 8.73 (t, IH), 7.24 (m, 5H), 6.78 (d, 1H), 4.09 (d, 2H). 

N-[3-(N #, -Benzylaminosulfonyl)-4-chloro-2-hydroxyphenyl]-N-(2,3-dichlorophenyl) urea 
A solution of N-benzyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide (54 mg, 0.17 
10 mmol) and 2,3-dichlorophenylisocyanate (34 |iL, 0.26 mmol) in 2 mL of N,N- 

dimethylformamide was stirred at room temperature for 20 hours. The mixture was diluted 
with ethyl acetate and washed with water to give the crude material. Purification by 
column chromatography on silica gel, eluting with ethyl acetate/hex ane (60/40, v/v), gave 
the desired product (10 mg, 12%). EI-MS (m/z) 498.2, 500.1, 502.1 (M ). 

15 

N-(3^N"-Benzylaminosulfonyl)^hloro-2-hydroxyphenyl]-NH2-bromophenyl)urea 
A solution of N-benzyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide (80 mg, 0.26 
mmol) and 2-bromophenylisocyanate (47 uX, 0.38 mmol) in 2 mL of N,N- 
dimethylforrnamide was stirred at room temperature for 20 hours. The mixture was diluted 
20 with ethyl acetate and washed with water to give the crude material. Purification by 

column chromatography on silica gel, eluting with ethyl acetate/hexane (30/70 to 70/30, 
v/v), gave the desired product (80 mg, 61%). EI-MS (m/z) 508.1 , 510.2, 512.2 (M ). 

Examples 4 & 5 

25 Preparation of N-[4-chloro-3>(N M J^ M >dimethvlaminosulfonvl)-2-hvdroxvphenvll-N ? > 
(2,3-dichlorophenvl) urea and N-(2-bromophenvl)-N , -r4-chloro-3>(N ,t > N M - 
dimethylaminosulfonvO-2-hYdroxyphenvn urea 

N,N-dimethyI-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 

To a mixture of 2-acetyl-6-chloro-3-nitrobenzenesulfonamide (300 mg, 1 .02 mmol) and 
30 sodium hydride (122 mg, 3.06 mmol) in 10 mL of N,N-dimethylformamide, was added 
iodomethane (0.64 mL, 10.2 mmol). The mixture was stirred at room temperature for 20 
hours. The resulting mixture was acidified with IN aq. HC1, then extracted with ethyl 
acetate. The solvent was concentrated to give the crude material. Column chromatography 
on silica gel, eluting with ethyl acetate/hexane/acetic acid (50/49/1, v/v/v), gave the desired 
35 product (140 mg, 49%). 'H NMR (DMSO-d 6 ): 5 8.05 (d, 1H), 7.03 (d, 1H), 2.87 (s, 6H). 

N,N-Dimethyl-3-amino-6-chloro-2-hydroxybenzenesulfonarnide. 
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To a solution of N,N-dimethyl-6-chloro-2-hydroxy-3-nitrobenzenesu!fonamide 
(140 mg, 0.50 mmol) in ethyl acetate, was added 10% Pd/C (50 mg). The mixture was 
flushed with hydrogen, then stirred under a hydrogen atmosphere at balloon pressure for 1.5 
hours at room temperature. The mixture was filtered through celite and the celite was 
5 washed with methanol. The solvent was evaporated to give the desired product (100 mg, 
80%). 'H NMR (DMSO-d 6 ): 5 6.87 (d, 1H), 6.80 (d, 1 H), 2.82 (s, 6H). 

N-{4-Chloro-3-(N",N ,, -dtmethylaminosulfonyl)-2-hydroxyphenyl]-N , -(2,3-dichlorophenyl) 
urea. 

10 A solution of N,N^imethyl-3-amino-6-chIon>2-hydroxybenzenesulfonamide (80 mg, 0.32 
mmol) and 2,3-dichlorophenylisocyanate (50 jiL, 0.38 mmol) in 2 mL of N,N- 
dimethylformamide was stirred at room temperature for 20 hours. The mixture was diluted 
with elhyl acetate and washed with water to give the crude material. Purification by 
column chromatography on silica gel, eluting with ethyl acetate/hexane (20/80, v/v), 

15 followed by recrystallization from ethyl acetate and hexane, gave the desired product (63 
mg, 45%). 'H NMR (DMSO-^): 5 10.51 (s, 1H), 9.34 (s, 1H), 9.27 (s, 1H), 8.29 (d, 1H), 
7.32 (m, 2H), 7.16 (d, 1H), 2.87 (s, 6H). 

N-(2-Bromophenyl)-NH4^hloro-3-(N\N"Kiimethylaminosulfonyl)-2-hydroxyphenyl] urea. 

20 A solution of N J^-dimethyl-3^amino-6-chloro-2-hydroxybenzenesulfonamide (80 mg, 0.32 
mmol) and 2-bromophenylisocyanate (47 uX, 0.38 rnmol) in 2 mL of N,N- 
dimethylformamide was stirred at room temperature for 20 hours. The mixture was diluted 
with ethyl acetate and washed with water to give the crude material. Purification by 
column chromatography on silica gel, eluting with ethyl acetate/hexane (20/80, v/v), 

25 followed by recrystallization from ethyl acetate and hexane, gave the desired product (88 
mg, 62%). EI-MS (m/z) 446.2, 448.3, 450.3 (M). 

Examples 6 &7 

Preparation of N'f4>chloro-2»hvdroxv-3-(N M >methv»aniinosulfonvl)phenvl1-N , >(2^ 
dichlorophenyl) urea and N>(2-bromophenvlVN^r4>chloro-2>hvdroxv-3-(N"- 
30 methvlaminosulfonvDphenvll urea 

N-Methyl-2-acetyl-6-chloro-3-nitrobenzenesulfonamide. 

To a mixture of 2-acetyl-6-chloro-3-nitrobenzenesulfonamide (300 mg, 1 .02 mmol) and 
sodium hydride (53 mg, 1 .32 mmol) in 10 mL of N^I-dimethylformamide, iodomethane (70 
HL, 1.12 mmol) was added. The mixture was stirred at room temperature for 66 hours. The 
35 mixture was acidified with IN aq. HC1, then extracted with ethyl acetate. The solvent was 
concentrated to give the crude material. Column chromatography on silica gel, eluting with 
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ethyl aceiate/hexane/acetic acid (50/49/1, v/v/v), gave the desired product (185 mg, 59%). 
EI-MS (m/z) 307.3, 309.3 (M ). 

N-Methyl-6<hloro-2-hydroxy-3-nitrobenzenesulfonamide. 
5 A solution of N-methyl-2-acety I-6-chloro-3-nitrobenzenesulfonamide ( 1 70 mg, 0.55 mmol), 
0.5 mL of chlorotrimethylsilane and 3 drops of fuming sulfuric acid in ethanol was heated 
to reflux for 20 hours. The solvent was evaporated. The residue was diluted with ethyl 
acetate and washed with water. The organic layer was then dried (Na 2 S0 4 ) and 
concentrated to give the desired product (160 mg, >100%). EI-MS (m/z) 265.2, 267.2 (M). 

10 

N-Methyl-3-amino-6-chlon>2-hydroxybenzenesulfonamide. 

To a solution of N-methyl-6-chloro-2-hydroxy-3-nitrobenzenesuIfonamide (140 mg, 0.53 
mmol) in ethyl acetate, was added 10% Pd/C (60 mg). The mixture was flushed with argon, 
then stirred under a hydrogen atmosphere at balloon pressure for 1.5 hours at room 
15 temperature. The mixture was filtered through celite and the celite was washed with 

methanol. The solvent was evaporated to give the desired product (160 mg, >100%). 'H 
NMR (DMSO-d 6 ): 5 7.95 (bs, 1H), 6.85 (d, 1H), 6.79 (d, 1H), 2.48 (d, 3H). 

N-[4"Chloro-2-hydroxy-3-(N M -memylaminosuIfonyl)phenyI]-NH2,3-dichlorophenyO urea 
20 A solution of N-methyl-3-ainino-6-chloro-2-hydroxybenzenesulfonamide (70 mg, 0.29 
mmol) and 2,3-dichIorophenylisocyanate (57 uX, 0.44 mmol) in 2 mL of N,N- 
dimethylformamide was stirred at room temperature for 66 hours. The mixture was diluted 
with ethyl acetate and washed with water to give the crude material. Purification by 
column chromatography on silica gel, eluting with ethyl acetate/hexane (30/70, v/v), gave 
25 the desired product (60 mg, 49%, three steps). El-MS (m/z) 422.3, 424.3, 426.3 (M). 

NM2-bronK>phenyl)-N-[4<hlo^ 

A solution of N-methylO-anuno^hloro-2-hydroxybenzenesulfonamide (70 mg, 0.29 
mmol) and 2-bromophenylisocynate (55 *tL, 0.44 mmol) in 2 mL of N,N- 

30 dimethylformamide was stirred at room temperature for 66 hours. The mixture was diluted 
with ethyl acetate and washed with water to give the crude material. Purification by 
column chromatography on silica gel, eluting with ethyl acetate/hexane (30/70, v/v), gave 
the desired product (85 mg, 67%, three steps). EI-MS (m/z) 432.2, 434.2, 436.3 (M"). 

Example 8.9, 10 & 11 

35 Preparation of N-r4>chloro-2>hydroxv-34N M -f2-(methoxvcarbonvl)- 

methvllaminosulfonvl]phenvlVNV2.3 -dichlorophenyl) ur ea . N-I34N M -(2- 
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carboxYmcthvDaminosulfonvlM'ChlorcHZ-hvdroxvphenvlVN^fl^-dSchiorophenvl) 



urea . 

N-a-bromoDhenvl)-N-f4^hloro-2>hvdroxv-3-fN M ^2>(methoxvcarbonvnmethvl1- 
aminosulfonvllphenvll urea . and N-(2-bromophenvlV-N M3-rN"-(2- 

5 carboxvmcthvnaminosulfonvlM-chloro^hvdroxvDhenvll urea 

N-t2-(methoxycaibonyl)methyl]-2-acetyl^hloro-3-nitrobenzenesu!fonamide 
To a mixture of 2-acetyl-6-chloro-3-nitrobenzenesulfonamide (300 mg, 1 .02 mmol) and 
sodium hydride (81 mg, 2.02 mmol) in 10 mL of N,N-dimethylformamide, was added 
methyl bromoacetate ( 1 06 (lL, 1.12 mmol). The mixture was heated to 80°C for 20 hours, 

10 followed by adding more sodium hydride (81 mg, 2.02 mmol) and stirring at room 
temperature for 66 hours. The resulting mixture was acidified with IN aq. HCI, then 
extracted with ethyl acetate. The solvent was concentrated to give the crude material. 
Column chromatography on silica gel, eluting with ethyl acetate/hexane/acetic acid 
(60/39/1 , v/v/v), gave the desired product (350 mg, 95%). ! H NMR (DMSO-d 6 ): 8 7.76 (d, 

15 1H), 6.12 (d, 1H), 4.57 (s, 2H), 3.66 (s, 3H), 2.22 (s. 3H). 

N-[2^methoxycarbonyl)methyl]-6<hloro-2-hydroxy-3-nitrobenzenesulfonamide 
A solution of N-[2-(methoxycarbonyl)methyI]-2-acetyl-6^hloro-3-nitrobenzenesulfonanude 
(350 mg, 0.95 mmol), 0.5 mL of chlorotrimethylsilane and 3 drops of fuming sulfuric acid 
20 in methanol was heated to reflux for 20 hours. The solvent was evaporated. The residue 
was diluted with ethyl acetate and washed with water. The organic layer was then dried 
(Na 2 S0 4 ) and concentrated to give the desired product (182 mg, 59%). EI-MS (m/z) 323.0, 
325.0 (M). 

25 N-[2^methoxycarbonyl)methyl]-3-amino^hloro-2-hydroxybenzenesulfonamide 
To a solution of N«[2-(methoxycarbonyI)methyl]-6-chloro-2-hydroxy-3- 
nitrobenzenesulfonamide (170 mg, 0.52 mmol) in ethyl acetate, was added 10% Pd/C (80 
mg). The mixture was flushed with hydrogen, then stirred under a hydrogen atmosphere at 
balloon pressure for 3 hours at room temperature. The mixture was filtered through celite 

30 and the celite was washed with methanol. The solvent was evaporated to give a mixture of 
the desired product and impurity. The mixture was used for next step without further 
purification. ! H NMR (DMSO-d*): 8 8.68 (m, 1H), 6.85 (d, 1H), 6.79 (d, 1H), 3.83 (s, 2H), 
353 (s, 3H). 

35 N-[4<hloro-2-hydroxy-3-[N''-^ 
dichlorophenyl) urea 
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A solution of N-[2-(methoxycarbonyl)methyl]-3-amino-6-chIoro*2'hydroxybenzene- 
sulfonamide (0.26 mmol) and 2,3-dichlorophcnylisocyanate (41 uL, 0.31 mmol) in 2 mL of 
N,N-dimethylformamide was stirred at room temperature for 20 hours. The mixture was 
diluted with ethyl acetate and washed with water to give the crude material. Purification by 
5 column chromatography on silica gel, eluting with ethyl acetate/hexane (40/60, v/v), gave 
the desired product (35 mg, 28% for two steps). EI-MS (m/z) 479.9, 482.0, 483.9 (M ). 

N-(3-[N"-(2-carboxymethyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N-(2,3- 
dichlorophenyl) urea 

10 A mixture of N44^hloro-2-hydroxy-3-[N"-[2^methoxycarbonyl)methyl]- 

aminosulfonyl]phenyl]-NH2,3-dichlorophenyi) urea (20 mg, 0.041 mmol) and lithium 
hydroxide monohydrate (40 mg, 0.95 mmol) in 5 mL of methanol (95%) was stirred at 
room temperature for 20 hours. The mixture was acidified with IN aq. HCI to produce 
white precipitate. The resulting mixture was then filtered, the white solid was collected and 

15 dried in vacuo to give the desired product (15 mg, 78%). EI-MS (m/z) 465.9, 467.9, 469.9 
(M). 

N-(2-bromophenyl)-N-[4-chloro-2-hydroxy-3-[N 0 -[2-(methoxycarbonyl)methyl]- 

aminosulfonyljphenyl] urea 
20 A solution of N-[2-(methoxycarrx>nyl)methyl]-3-amino-6-chloro-2- 

hydroxybenzenesulfonamide (0.26 mmol) and 2-bromophenylisocyanate (38 jiL, 0.31 

mmol) in 2 mL of N,N-dimethylformamide was stirred at room temperature for 20 hours. 

The mixture was diluted with ethyl acetate and washed with water to give the crude. 

Purification by column chromatography on silica gel, eluting with ethyl acetate/hexane 
25 (30/70, v/v) t gave the desired product (40 mg, 3 1 % for two steps). EI-MS (m/z) 489.9, 

491.9,493.9 (M). 

N-(2-bromophenyl)-N-t3-[N ,, -(2-carboxymethyl)aminosulfonyl]-4-chloro-2- 
hydroxyphenyl] urea 

30 A mixture of N-(2-bromophenyl)-N -[4-chIoro-2-hydroxy-3-[N H -[2- 

(methoxycarbonyl)methyl]aminosulfonyl]phenyl] urea (15 mg, 0.03 mmol) and lithium 
hydroxide monohydrate (20 mg, 0.48 mmol) in 5 mL of methanol (95%) was stirred at room 
temperature for 20 hours. The mixture was acidified with IN aq. HCI to produce white 
precipitate. The resulting mixture was then filtered, the white solid was collected and dried 

35 in vacuo to give the desired product (10 mg, 70%). 476.1, 478.1, 490.1 (M ). 
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Using analagous methods to those indicated above the following additional compound have 
been prepared: 

Example 12 : N-(4-chloro-2.hydroxy-3-aminosulfony]phenyl)-N'-(2.chiorophenyl) urea 

5 A solution of 3-amino-6-chloro-2-hydroxybenzenesulfonamide (40mg, 0. 1 8mmo!) and 2- 
chlorophenylisocyanate (33 mg, 0.22mmol) in 1 mL of N,N-dimethyl-formamide was 
stirred at room temperature for 18 hours. The mixture was diluted with ethyl acetate and 
washed with water to give the crude material. Purification by column chromatography on 
silica gel, eluting with ethyl acetate/hex ane (30/70, v/v) f followed by recrystallization from 

10 acetone and hexane, gave the desired product (30mg, 44 %). EI-MS (m/z) 374.3, 376. 1 (M~ 
). 

Example 13 : Preparation of N-(4-chloro-2-hydroxy-3-aminosuifonylphenyl)-N '-phenyl 
urea 

15 Following the general procedure for urea formation outlined in example 12, 3-amino-6- 
chloro-2-hydroxybenzenesulfonamidc (40mg, O.I8mmol) and phenylisocyanate (32mg, 
0.27mmol) were coupled to form the desired urea (25mg, 41%). EI-MS (m/z) 340.3, 342.3 
(M-). 

20 Example 14 : N-(4-ch)oro-2-hy droxy-3-aminosulf ony Ipheny i)-N '-(2-phenoxy phenyl) 
urea 

Following the general procedure for urea formation outlined in example 12, 3-amino-6- 
chloro-2-hydroxybenzenesulfonamide (40mg, 0.18mmol) and 2-phenoxyphenylisocyanate 
(46mg, 0.22mmol) were coupled to form the desired urea (41mg, 52%). *H NMR (DMSO- 
25 d 4 ): 8 10.69 (s, 1H), 9.25 (2, 1H), 9.1 1 (s, 1H), 8.18 (m, 4H), 7.41 (m, 2H), 7.04 (m, 8H), 
6.84 (d, 1H). 

Example IS and 16 : Preparation of N-[4-chloro-2-hydroxy-3- [N M -(2- 
methoxyethyl)aminosulfonyl]phenyl]-NM2 r 3-dichlorophenyl) urea sodium salt and N- 
30 (2-bromophenyl)-N , -l4-chloro-2-hydroxy-3-[N M -(2-methoxyethyl)- 
aminosulfonyl]phenyl] urea 

The following is the general procedure for sulfonamide formation 
N-(2-methoxyethyl)-2,6-dichloro-3-nitrobenzenesulfonamide 

Into a solution of 2,6-dichloro-3-nitrobenzenesulfonyl chloride (600mg, 2.06mmol) in 15 
35 mL of dichloromethane at -78°C was added dropwise a solution of 2-methoxyethylamine 
(155 mg, 2.06 mmol) and triethylamine (770ul., 5.15mmol) in 10 mL of dichloromethane. 
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The mixture was warmed to room temperature and stirred for 16 hours. The mixture was 
acidified to pH >1 with IN aq. HC1, then extracted with ethyl acetate. The combined 
organic layer was then concentrated to give the crude material. Column chromatography on 
silica gel, eluting with ethyl acetate/hexane (30/70, v/v/), gave the desired (640mg, 94%). 
5 EI-MS (m/z) 327.1, 329.1 (M). 

The following is the general procedure for the hydrolysis of dichlorosulfonamide to phenol 
N-(2-methoxyeihyl)*6<hlorO"2-hydroxy-3-nitrobenzenesulfonamide 
A mixture of N-(2-methoxyethyl>2,6-dichIoro-3-nitrobcnzenesulfonamide (490 mg, 1.49 
mmol), 60% sodium hydride (179 mg, 4.47 mmol) and water (27 nL, 1 .49 mmol) was 
heated to 35 °C while kept at argon atmosphere for 3 days. The reaction was monitored by 
*H NMR. 0.1 equivalent water was added to the mixture when the reaction was not 
completed. The solvent was evaporated when the reaction almost completed indicated by 
'H NMR. The residue was diluted with ethyl acetate and washed with IN aq. HC1. The 
solvent was concentrated to give the crude material. Column chromatography on silica gel, 
eluting with ethyl acetate/hexane/acetic acid (40/58/2, v/v/v), gave the desired product 
(270mg, 58%). EI-MS (m/z) 309.1, 311.1 (M). 

The following is the general procedure for the hydrogenation of nitro compound to aniline 
N-(2-rnethoxyethyI)-3-amino-6-chloro-2-hydroxybenzenesulfonamide 
To a solution of N-(2-methoxyethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (260 
mg, 0.84 mmol) in ethyl acetate, was added 10% Pd/C (lOOmg). The mixture was flushed 
with argon, and then stirred under a hydrogen atmosphere at balloon pressure for 3 hours at 
room temperature. The mixture was filtered through celite and the celite was washed with 
methanol. The solvent was evaporated to give the desired product (210 mg, 89%). EI-MS 
(m/z) 281.1, 283.1 (M). 

The following is the general procedure for urea formation 
N-[4-chioro-2-hydroxy-3-tN"-(2-methoxyethyl)aminosuIfonyl]phenyl]-N-(2,3- 

30 dichlorophenyl) urea 

A solution of N-(2-methoxyethyl)-3-amino-6-chiorcH2-hydroxybenzenesulfonamide (772 
mg, 2.75 mmol) and 2,3-dichlorophenylisocyanate (560 mg, 3.03 mmol) in 2 mL of N,N- 
dimethylformamide was stirred at room temperature for 18 hours. The mixture was diluted 
with ethyl acetate and washed with water to give the crude material. Purification by 

35 column chromatography on silica gel, eluting with ethyl acetate/hexane (30/70, v/v), 

followed by recrystallization from acetone and hexane, gave the desired product (720 mg, 
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56 %). Element Analysis Theory: C 41.00%, H 3.44%, N 8.96%, Found: C 40.77%, H 
3.28%, N 8.83%. 

The following is the general procedure for sodium salt formation 
5 N«[4-chloro-2-hydroxy-3«[N M -(2-methoxyethyl)aminosulfonyl]phenyl]-N-(2,3- 

dichloropheny!) urea, sodium salt 

To a solution of N-[4-chloro-2-hydroxy-3-[N M -(2-methoxyethyl)aminosulfonyl]'phenyl)-N - 
(2,3-dichlorophenyl) urea (307 mg, 0.66 mmol) in 30 mL of acetone was added 1 .20 mL of 
aq. NaOH solution (0.54 M). The mixture was stirred for 16 hours at room temperature and 
10 the solvent was evaporated. The residue was recrystallized from acetonitrile to give the 
desired product (288 mg, 89%). 'H NMR (DMSO-do): 8 9.31 (s, IH), 9.27 (s, IH), 8.00 (d, 
1 H), 7.78 (d, 1 H), 7.26 (m, 2H), 6.05 (d, IH), 3.36 (t, 2H), 3.20 (s, 3H), 2.80 (m, 2H). 

N-(2-bromophenyl)-N-[4-chloro-2-hydroxy-3-[N"-(2-methoxyethyl)-aminosulfonyl]phenyl] 
15 urea 

Following the general procedure for urea formation outlined in example 15, N-(2- 
methoxyethyl)-3"amino-6-chloro-2-hydroxyben2enesu!fonamide (140mg, 0.50 mmol) and 
2-bromophenylisocyanate (1 19 mg, 0.60 mmol) were coupled to form the desired urea (174 
mg, 72%). EI-MS (m/z) 476.0, 478.0, 479.9 (M~). 

20 

Example 17 : Preparation of N-[4-chloro-2-hydroxy-3-(3^ 
carboxyethylaminosuIfonyDphenylJ-N'^l-chlorophenyl) urea. 

a) N-(3^thoxycarbonylethyI>2 ) 6^ichloro-3-nitrobenzenesulfonamide 

Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
25 dichIoro-3-nitrobenzenesulfonyl chloride (1.5 g, 5.17 mmol), P-alanine ethyl ester (0.95 
mL, 6.2 mmol) and triethylamine (1 .8 mL, 12.9 mmol) were reacted to form the desired 
product ( 1 .8 g, 94 %). EI-MS m/z 370 (M-H)\ 

b) N-(3-carboxyethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 

30 Following the general hydrolysis procedure outlined in example 15, N-(3- 

ethoxycart)onylethyl)-2,6-dichk)ro-3-nitrobenzenesiilfonamide (1.82 g, 4.9 mmol), NaH (60 
%, 588 mg, 14.7 mmol) and water (106 mg, 5.88 mmol) were reacted to form the desired 
product (1.0 g, 63 %). EI-MS m/z 323.5 (M-H)-. 

35 c) N-(3-<^boxyethyi)-3-amino-6-chloro-2-hydroxybenzenesulfonamide 

Following the general hydrogenation procedure outlined in example 15, N-(3- 
carboxyethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (100 mg, 0.3 mmol) was 
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reduced with hydrogen and Pd/C (100 mg) to form the desired product (62 mg, 68 %). EI* 
MS m/z 293.5 (M-H)\ 

d) N-[4-chloro-2-hydroxy-3-(3-cart>oxyethylaminosul^^^ 
5 urea 

Following the general procedure for urea formation outlined in example 15, N-(3- 
carboxyethyl)-3-amino-6-chlor6-2-hydroxybenzenc!iulfonamide (62 mg, 0.21 mmol) and 2- 
bromophenylisocyanate (42 mg, 0.21' mmol) were coupled to form the desired urea (35 mg, 
34 %). EI-MS m/z 49 1 .7 (M-H)' . 

10 

Example 18, 19 and 20 : Preparation of N-(2-bromophenyl)-N , -[4-chloro-2-hydroxy-3- 
(isopropyiaminosulfonyl)phenyl) urea, N-[4-chIoro-2-hydroxy-3- 
(isopropylaminosulfonyl)phenyI]-NM2-chlorophenyl) urea and 
N44-chloro-2-hydroxy.3-(isopropylaminosulfonyl)phenyl]-N , -(2 r 3-dichlorophenyl) 
15 urea. 

a) N-isopropyl-2,6-dichloro-3-nitrobenzenesulfonamide 

Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nitrobenzenesulfonyl chloride (1.5 g, 5.17 mmol), isopropylamine (0.44 m, 5.17 
mmol) and triethylamine (1.08 mL, 7.76 mmol) were reacted to form the desired product 
20 ( 1 .3 g, 8 1 %). EI-MS m/z 3 1 2 (M-H)*. 

b) N-isopropyl-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 

Following the general hydrolysis procedure outlined in example 15, N-isopropyl-2,6- 
dichloro-3-nitrobenzenesuIfonamide (1 .3 g, 4.15 mmol), NaH (60 %, 500 mg, 12.45 mmol) 
25 and water (89 mg, 4.98 mmol) were reacted to form the desired product (0.7 g, 57 %). EI- 
MS m/z 293.5 (M-H)". 

c) N-isopropyIO-amino-6K:hloro-2-hydroxybenzenesulfonainide 

Following the general hydrogenation procedure outlined in example 15, N-isopropyl-6- 
30 chloro-2-hydroxy-3-nitrotenzenesulfonamide (0.7 g, 2.38 mmol) was reduced with 

hydrogen and Pd/C (0.7 g) to form the desired product (0.62 g. 98 %). EI-MS m/z 263.5 
(M-H)-. 

d) N-(2-bromophenyl)-N-[4-chloro-2-hydroxy-3-(isopropylaminosulfonyl)phenyl]urea 

35 Following the general procedure for urea formation outlined in example 15, N-isopropyl-3- 
amino-6-chIoro-2-hydroxybenzenesulfonamide (220 mg, 0.88 mmol) and 2- 
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bromophenylisocyanate (174 mg, 0.88 mmol) were coupled to form the desired urea (1 10 
mg, 29 %). EI-MS m/z 461 .7 (M-H)\ 

e) N-[4<hloro-2-hydroxy-3-(isopropylaminosuIfony1)phenyl]-NH2,3-dichlorophenyl) urea. 
5 Following the general procedure for urea formation outlined in example 15, N-isopropyl-3- 
amino-6-chloro-2-hydroxybenzenesuIfonamide (188 mg, 0.75 mmol) and 2,3- 
dichlorophenylisocyanate (14 1 mg, 0.75 mmol) were coupled to form the desired urea (104 
mg. 32 %). EI-MS m/z 45 1 .7 (M-H)". 

1 0 0 N-[4-chloro-2-hydroxy-3-(isopropy laminosulfonyOpheny 1]-N -(2-chloropheny 1) urea 

Following the general procedure for urea formation outlined in example 15, N-isopropyl-3- 
amino-6-chloro-2-hydroxybenzenesulfonamide (220 mg, 0.88 mmol) and 2- 
chlorophenylisocyanate (135 mg, 0.88 mmol) were coupled to form the desired urea (1 10 
mg, 32 %). El-MS m/z 417.1 (M-H)". 

15 

Example 21 : N-(4-chloro-2-hydroxy-3-aminosulfonylphenyl)-NM2-methoxypheny!) 
urea 

Following the general procedure for urea formation outlined in example 12, 3-amino-6- 
chloro-2-hydroxybenzenesulfonamide (40mg, 0.18mmol) and 2-methoxyphenylisocyanate 
20 (33mg, 0.22mmol) ) were coupled to form the desired urea.(23mg, 34%). EI-MS (m/z) 
370.3, 372.1(M> 

Example 22 : N-(4-chIoro-2-hydroxy-3-aminosuIfonylphenyI)-N , -(2^- 
methyienedioxyphenyl) urea 

25 2,3-(methylenedioxy)benzoic acid 

A solution of 2,3-(methylenedioxy)benzaldehyde (160mg, 1.06mmol), potassium carbonate 
(960mg, 6.9mmol) and 2.4mL of hydrogen peroxide (30-32 wt.% solution in water) in 
lOmL of methanol was stirred for 16 hours at room temperature. The mixture was washed 
with diethyl ether. The water layer was acidified with IN aq. HCI to pH > 1, then extracted 

30 with ethyl acetate. The organic layer was dried over MgS(>4, then concentrated to give the 
desired product (170mg, 96%). EI-MS (m/z) 164.8 (M ). 

N-(4-chloro-2'hydroxy-3-armnosulfonylphenyl)-NH2,3-niethylenedioxyphenyl) urea 
A mixture of 2,3-(methylenedioxy)benzoic acid (170mg, !.02mmol), diphenylphosphoryl 
35 azide (338mg, 1 .23mmol) and triethy lamine (0. 1 7mL, 1 .23mmoI) was stirred at room 
temperature for 3 days. The mixture was concentrated. To the residue in lmL of N,N- 
dimethylformamide was added 3-amino-6-chloro-2-hydroxybenzenesulfonamide (40mg, 
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0.18mmol). The resulting mixture was stirred at room temperature for 16 hours. 
Purification by column chromatography on silica gel. eluting with ethyl acetate/hexane 
(50/50, v/v), gave the desired product (40mg, 10%). EI-MS (m/z) 386.2, 388.2 (M). 

5 Example 23 : N-(2-benzyloxyphenyI)-N , -(4 chIoro-2-hydroxy-3-aminosulfonylphenyl) 
urea 

Following the general procedure for urea formation outlined in example 12, 3-amino-6- 
chloro-2-hydroxybenzenesulfonamide (52mg, 0.23mmol) and 2-benzyloxyphenylisocyanate 
(40mg, 0.17mmol) were coupled to form the desired urea (20mg, 26%). EI-MS (m/z) 
10 446.2, 448.3, 450.2 (M*). 

Example 24 : N-[3-(N"-allyIaminosulfonyl)-4-chloro-2-hydroxyphenyl]-N'-(2,3- 
dichlorophenyl) urea 

N-ailyl-2-acetyl-6-chloro-3-nitro-benzenesulfonamide 

15 A mixture of 2-acetyl-6-chloro-3-nitrobenzenesulfonamide (150 mg, 0.51mmol), potassium 
carbonate (84mg, 0.61 mrnol) and allyl bromide (0. 1 8mL, 2.0mmol) in 3 mL of N,N- 
dimethylformamide was heated to 60°C for 4 days. The mixture was acidified with IN aq. 
HC1, then extracted with ethyl acetate. The solvent was concentrated to give the crude 
material. Column chromatography on silica gel, eluting with ethyl acetate/hexane/acetic 

20 acid (50/49/1, v/v/v), gave the desired product (40 mg, 12%). EI-MS (m/z) 333.3, 335.2 (NT 
). 

N-ally!-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 

A solution of N-alIyl-2-acetyl-6-chloro-3-nitrobenzenesulfonamide (30mg, 0.09mmol), 
25 0.1 mL of chlorotrimethylsilane and 2 drops of fuming sulfuric acid in ethanol was heated to 
reflux for 20 hours. The solvent was evaporated. The residue was diluted with ethyl 
acetate and washed with water. The organic layer was then dried (Na2S0 4 ) and 
concentrated to give the desired product (26mg, 100%). ! H NMR (MeOD-d 4 ): 8 8.01(d, 
1H), 7.20 (d, 1H), 5.70 (m, 1H), 5.16 (m, 1H), 5:05 (m, 1H), 3.62 (m, 2H). 

30 

N-aIlyI-3-amino-6-chloro-2-hydroxybenzenesulfonarnide 

A solution of N-allyl-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (25mg, 0.09 mrnol) 
and tin (II) chloride dihydrate (101 mg, 0.44mmol) in 5mL of ethanol was stirred at room 
temperature. The mixture was concentrated, the residue was diluted with ethyl acetate and 
35 10% aq. NaHCC>3. The organic layer was dried over Na2SC>4 and concentrated to give the 
crude product (20mg) which was carried on to the next step without purification. EI-MS 
(m/z) 263.1,265.2 (M). 
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N-{3-(N M -al!ylaminosuIfonylH-chloro-2-hydroxyphenyl]-N-(2,3-dichIorophenyl) urea 
A solution of crude N-allyl-3-anuno-6-chIoro-2-hydroxybenzenesulfonamide (20mg) and 
2,3-dichlorophenylisocyanate (12 uL, 0.09 mmol) in 1 mL of N.N-dimethylformamide was 
5 stirred at room temperature for 20 hours. The mixture was diluted with ethyl acetate and 
washed with water to give the crude material. Purification by column chromatography on 
silica gel, eluting with ethyl acetate/hexane (30/70. v/v), gave the desired product (10 mg, 
29% for two steps). EI-MS (m/z) 450.2, 452.2, 454.1 (M). 

10 Example 25 : Preparation of N-[4-chloro-2-hydroxy-3-lN"-(2- 

trinuoroethyOaminosulfonylJphenylJ-N'^^-dichlorophenyl) urea 

2,6-Dichloro-3-nitrobenzenesulfonic acid 

Lithium hydroxide hydrate (12. 64g, 0.301mol) was added to a solution of 2,6- 
dichlorobenzenesulfonyl chloride (35.53g, O.I46mol) in MeOH (600mL) and the reaction 

15 was allowed to stir at room temperature for 3 hr. The reaction mixture was filtered to 
remove suspended solids and then concentrated. The resulting solid was dried in vacuo 
overnight to remove any residual MeOH. The solid was then dissolved in H2SO4 (300mL) 
and chilled in an ice bath. A solution of H2SO4 (35mL) and HNO3 ( 13.2mL) was slowly 
added to the above reaction over 90 min. The reaction was allowed to warm up to room 

20 temperature overnight and then slowly poured into ice water ( 1 200mL) and extracted with 
EtOAc. The combined organic layers were dried (MgSOzt) and concentrated to yield 2,6- 
dichloro-3-nitrobenzenesulfonic acid (44.35g, 99%) as the dihydrate. EI-MS (m/z) 270 (M- 
H)". 

25 2,6-Dichloro-3-nitrobenzenesulfonyl chloride 

Potassium hydroxide (12.07g, 0.215mol) was added to a solution of 2,6-dichloro-3- 
nitrobenzenesulfonic acid dihydrate (44.35g, O.!44mol) in MeOH (850mL) and the reaction 
was allowed to stir at room temperature for 14 hr. The reaction mixture was concentrated 
and the resulting solid was dried in vacuo overnight. To this was added PCI5 (30.00g, 

30 0. !44mol) followed by POCI3 (475mL) and the mixture was refluxed overnight. The 

reaction was then cooled to room temperature and concentrated. The resulting mixture was 
taken up in EtOAc and chilled in an ice bath. Ice chunks were slowly added to the reaction 
mixture to quench any leftover PCI5. When bubbling ceased, water was added and the 
reaction mix was extracted with EtOAc. The organic layer was dried (MgS04) and 

35 concentrated to yield 2,6-Dichloro-3~nitrobenzenesulfonyl chloride (40.42g, 97%). 
NMR (DMSO-45) 8 7.88 (d, IH). 7.75 (d, 1H), 
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N-(2-irifluoroeihyl)-2.6-dichloro-3'nitrobenzenesulfonamide 

Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nitrobenzenesulfonyl chloride (560mg, 1.93mmol), 2-trifluoroethylamine 
hydrochloride (261mg, 1 .93mmol) and triethylamine (0.89mL, 5.79mmol) were reacted to 
5 form the desired product (490mg, 72%). EI-MS (m/z) 351.1, 353. J (NT). 

N-(2-trinuorocthyl)-6-chloro-2-hydroxy-3-nitrobenzencsulfonamide 
To a solution N-(2-trifluoroethyl)-2,6-dichloro-3-niirobenzenesulfonarnide ( 130mg, 
0.36mmol) in 5mL of tetrahydrofuran was added 60% NaH (43mg, l.08mmol) and 
10 methanol (I5uL, 0.36mmol). The mixture was stirred for 16 hours at room temperature. 
Purification by column chromatography on silica gel, eluting with ethyl 
acetate/hexane/acetic acid (49/50/1, v/v/v), gave the desired product (44mg, 33%). EI-MS 
(m/z) 333.1,335.1 (M). 

15 N-(2-trifluoroethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide 

Following the general hydrogenation procedure outlined in example 1 5, N-(2- 
trifluoroethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (40mg, 0.12mmol) was 
reduced with hydrogen and 10% Pd/C (20mg) to form the desired product (36mg, 100%). 
EI-MS (m/z) 303.1, 305.1 (M ). 

20 

N-[4-chloro-2'hydroxy-3-[N M -(2-trifluoroethyI)aminosuIfonyl]phenyl]-N-(2,3- 
dichlorophenyl) urea 

Following the general procedure for urea formation outlined in example 15, N-(2- 
trifluoroethyl)-3-arnino-6^hloro-2-hydroxybenzenesulfonamide (36mg, 0.12mmol) and 2,3- 
25 dichlorophenylisocyanate (27mg, 0.14mmol) were coupled to form the desired urea (23mg, 
38%). l H NMR (MeOD-d,): 8 8.28 (d, 1H), 8.05 (m, 1H), 7.24 (m, 2H), 7.05 (d, 1H), 3.79 
(m, 2H). 

Example 26 and 27 : Preparation of N^Z^-dichlorophenyD-N^fZ-hydroxy^-methoxy- 
30 3-(N"-phenylaminosulfonyl)phenyl] urea and N-(2-bromophenyl)-N'-[2-hydroxy-4- 
methoxy-3-(N M -phenylaroinosulfonyl)phenyl] urea 

N-phenyl-2,6-dichloro-3-nitrobenzenesulfonamide 

Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nitrobenzenesulfonyl chloride (540mg, L85mmol), aniline (173mg, 1.85mmol) 
35 and triethylamine (0.6 1 mL, 5.55mmol) were reacted to form the desired product ( 1 30mg, 
20%). 'H NMR (MeOD-d 4 ). 5 7.65 (d, 1H), 7.58 (d, 1H), 7.40 (t, 2H), 7.15 (m, 3H). 
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N-phenyl-2-hydroxy-6-methoxy-3-nitrobenzenesuIfonamide 

Following ihe hydrolysis procedure outlined in example 25, N-phenyl-2,6-dichloro-3- 
nitrobenzenesulfonamide (130mg, O.37mmol), 60% NaH (44mg, 1.1 lmmol) and methanol 
( 15|iL, 0.37mmol) were reacted. The crude mixture (70mg) was carried on to the next step 
5 without purification. 

N-phenyl-3-amino-2-hydroxy-6-methoxybenzenesulfonamide 

Following the general hydrogenation procedure outlined in example 15, crude N-phenyl-2- 
hydroxy-6-methoxy-3-nitrobenzenesulfonamide (70mg) was reduced with hydrogen and 
10 10% Pd/C (35mg). The crude mixture was carried on to the next step without purification. 

N-(2 r 3^ichlorophenyl)-N-[2-hydroxy-4-melhoxy-3-(N H -phenylaminosulfonyl)-phenyl] 
urea 

Following the general procedure for urea formation outlined in example 15, crude N- 
1 5 pheny 1-3-ami no-2-hy droxy-6-rnethoxybenzenesulfonarnide and 2,3- 

dichlorophenylisocyanate (43mg, 0.23mmol) were coupled to form the desired urea (3.5mg, 
4% for 3 steps). EI-MS (m/z) 480.2, 482.1 (M*). 

N-(2-brorrK>phenyl)-N , -[2-hydroxy^-methoxyO-(N ,, -phenylaminosulfonyl)-phen urea 
20 Following the general procedure for urea formation outlined in example 15, crude N- 

phenyl-3-aminq-2-hydroxy-6-methoxybenzenesulfonamide and 2-bromophenytisocyanate 
(46mg, 0.23mmol) were coupled to form the desired urea (5.0mg, 5.6%). EI-MS (m/z) 
490.1,492.1 (M). 

25 Example 30 and 31 : Preparation of N-(2-bromophenyl)-N , -{4-chloro-2-hydroxy-3-(4- 
morpholinylsulfonyDphenyl] urea and N-[4-chIoro-2-hydroxy-3-(4- 
morpholinylsulfonyl)phenyI]-N'-(2^-dichlorophenyl) urea 

2,6-dichloro- 1 -(4-morpholinylsulfonyl)-3-nitrobenzene 

Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
30 dichloro-3-nitrobenzenesulfony I chloride (500 mg, 1 .72 mmol), morpholine ( 1 50 mg, 1 .72 
mmol) and triethylamine(479 u\L, 3.44 mmol) were reacted to form the desired product 
(430mg, 73%). LC-MS (m/z) 341.0 (NT). 

6-chIoro-2-hydroxy- 1 -(4-morpholinylsulfony l)-3-nitrobenzene 
35 Following the general hydrolysis procedure outlined in example 15, 2,6-dichloro- H4- 

morpholinylsulfonyI)-3-nitrobenzene (410 mg, 1.20 mmol), 60 % NaH (144 mg, 3.6 mmol) 
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and water (26 uL, 1 .44 mmol) were reacted to form the desired product (220 mg, 57 %). EI- 
MS (m/z) 321.1,323.1 (M'). 

4-chloro-2-hydroxy-3-(4-morpho)inylsulfonyl)aniline 
5 Following the general hydrogenation procedure outlined in example 15, 6-chloro-2- 

hydroxy- l-(4-rnoipholinylsulfonyi)-3-nitrobenzene (210 mg, 0.65 mmol) was reduced with 
hydrogen and Pd/C (100 mg) to form the desired product (180 mg, 95 %). 'H NMR 
(MeOD-d 4 ): 5 6.28 (m, 2H), 3.68 (t, 4H), 3.30 (t, 4H). 

10 N-(2-bromophenyl>N-[4-chloro-2-hydroxy-3-(4-morpholinylsulfonyl)phenyI]urea 

Following the general procedure for urea formation outlined in example 15, 4-chloro-2- 
hydroxy-3-(4-morpholinylsu!fonyl)aniline (90 mg, 0.31 mmol) and 2- 
bromophenylisocyanate(46 jiL, 0.37 mmol) were coupled to form the desired urea (8Img, 
53%). EI-MS (m/z) 487.76, 489.75, 491.74 (M ). 

15 

N-[4-chloro-2-hydroxy-3-(4-morpholinyIsulfonyl)phenyl]-N-(2,3-dichlorophenyl) urea 
Following the general procedure for urea formation outlined in example 15, 4-chloro-2- 
hydroxy-3-(4-moipholinylsulfonyl)aniline (90 mg, 0.31 mmol) and 2,3- 
dichlorophenylisocyanate (70 pL, 037 mmol) were coupled to form the desired urea (77 
20 mg, 52 %). EI-MS (m/z) 477.68, 479.72, 48 1 .63 (M ). 

Example 32 and 36 : Preparation of N-[3-[N M -[3-(tert-butoxycarbonylamino)- 
propyl]aminosulfony!]-4-chloro-2-hydroxyphenyl]-N , -(2,3-dichlorophenyl) urea and 
N-[3-[N ,, -(3-aminopropyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N'-(2^- 
25 dichlorophenyl) urea trifluoroacetate 

N-[3-(tert-butoxycaitonylamino)propyl]-2,6-dichloro-3-nitrobenzenesulfonanu 
Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nitrobenzenesulfonyl chloride (1.0 g, 3.44 mmol), t-butyl N-(3- 
aminopropyI)carbamate (0.60 mg, 3.44 mmol) and tri ethyl amine( 960 jiL, 6.88 mmol) were 
30 reacted to form the desired product ( 1 .44 g, 98 %). EI-MS (m/z) 426. 1 , 428. 1 , 430. 1 (M- 
H)-. 

N-[3-(tert-butoxycaii)onylamino)propyl]-6-chloro-2-hydroxy-3-nitrobenzenesulfonanude 
Following the general hydrolysis procedure outlined in example 15, N-[3-(tert- 
35 butoxycarbonylarruno)propyl]-2,6-dichloro-3-nitrobenzei^sulfonami (450 mg, 1 .05 

mmol), 60 % NaH (168 mg, 4.2 mmol) and water (21 (iL, 1 .15 mmol) were reacted to form 
the desired product (250 mg, 58 %). EI-MS (m/z) 408.1, 410.1 (M-H)-. 
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N-[3-(tert-buioxycarbonylamino)propyl]-3-amino-6-chloro-2-hydroxybenzenesulfonamide 
Following the general hydrogenation procedure outlined in example 15, N-(3-(tert- 
butoxycarbonylamino)propyl]-6-chloro-2-hydroxy-3-nitrobenzene-sulfonamide (250 mg, 
5 0.61 mmol) was reduced with hydrogen and 10% Pd/C (100 mg) to form the desired 
product (220 mg, 95 %). ! H NMR (MeOD-d 4 ): 6 6.82 (m, 2H), 3.06 (t, 2H), 2.92 (t, 2H), 
1.60 (m, 2H), 1.41 (s, 9H). 

N^3-[N"-[3Ktert-butoxycarbonylarnino)propyl]aminosulfonyl]^hloro-2-hydroxy 
10 N -(2,3-dichlorophenyl) urea 

Following the general procedure for urea formation outlined in example 15, N-[3-<tert- 
butoxycarbonylamino)propyI]-3-amino-6-chloro-2-hydroxybenzenesulfonamide (1 10 mg, 
0.29 mmol) and 2,3-dichlorophenylisocyanate (65 mg, 0.35 mmol) were coupled to form 
the desired urea (90 mg, 55 %). EI-MS (m/z) 565.64, 567.74, 569.60 (M ). 

15 

The following is the general procedure for Boc deprotection 
N-[3-[N"-(3-aminopropyl)arrunosulfonyl]^-chloro-2-hydroxyphenyl]-N-(2,3- 
dichlorophenyl) urea trifluoroacetate 

A solution of N-[3-[N M -[3-(tert-butoxycarbonylamino)propyl]aminosulfonyI]-4-chloro-2- 
20 hydroxyphenyl]-N-(2,3-dichlorophenyl) urea (33 mg, 0.058 mmol) in 1 mL of 
trifluoroacetic acid was stirred at room temperature for 30 min. The solvent was 
concentrated. The residue was diluted with methanol, then concentrated. The process was 
repeated twice to give crude material. Recrystallization from methanol and water produced 
desired product (23 mg, 68 %). EI-MS (m/z) 466.7, 468.8, 470.8 (M ). 

25 

Example 33, 34 and 35 : Preparation of N-(2-bromophenyI)-N4MN #, -[3-(tert- 
butoxycarbonylamino) propyl]aminosulfonyI]-4-chloro-2-hydroxy phenyl] urea, N-[3- 
[N M -(3-aminopropyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]-NM2 bromophenyl) 
urea trifluoroacetate and N-[3-[N M -(3-aminopropyl)aminosulfonyl]-4-chloro-2- 
30 hydroxyphenyI]-N '-(2 bromophenyl) urea hydrochloride 
NK2-bromophenyl)-N434NM3-(tert-ta^ 
chloro-2-hydroxyphenyl] urea 

Following the general procedure for urea formation outlined in example 15, N-[3-(tert- 
butoxycarbonylanuno)propyl]-3-anBno-^ (1 10 mg, 

35 0.29 mmol) and 2-bromophenyiisocyanate (69 mg, 0.35 mmol) were coupled to form the 
desired urea (140 mg, 84 %). EI-MS (m/z) 575.53, 577.61, 579.62 (NT). 
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N-[3-[N H -(3-aminopropyl)aminosulfonyl]^-chloro-2-hydroxyphenyl]-NM2-bromophenyl) 
urea trilluoroacetate 

Following the general procedure for Boc deprotection outlined in example 36, N-(2- 
bromophenyl)-N43-[NM3-(t-butoxycarbonylam 
5 hydroxyphenyl} urea (21 mg, 0.036 mmol) was stirred in 1 mL of trifluoroacetic acid to 
from the desired product (16 mg, 75 %). 'H NMR (MeOD-d 4 ): 5 8.28 (d, 1H), 7.80 (d, 1 H), 
7.59 (d, 1H), 7.33 (t, 1H), 7.07 (d, 1H), 7.02 (d, 1H) 3.05 (m, 4H) 1.87 (m, 2H). 

N-[3-(N"-(3-aminopropyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N-(2-bromophenyl) 
urea hydrochloride 

A solution of N-(2-bromophenyl)-N -[3-[N ,, -[3-(tert-butoxycarbonylamino)- 
propyl]aminosulfonyl]-4-chloro-2-hydroxyphenyl] urea (59 mg, 0.102 mmol) in 1 mL of 4.0 
M HC1 in 1,4-dioxane was stirred at room temperature for 10 min. The solvent was 
concentrated. Recrystallization from acetone and hexane produced desired product (45 mg, 
85 %). LC-MS 477.0 (M + ). 

Example 37 and 38 : Preparation of N-(2-bromophenyl)-N , -[3-[N M -[2-(tert. 
butoxycarbonylamino)ethyI]aminosulfonyI]-4-chIoro-2-hydroxyphenyl] urea and N- 
[3-[N"-(2-aminoethyl)aminosuirony 
urea 

t-butyl N-(2-aminoethyl)carbamate 

A solution of ethylenediamine (3.0 g, 49.9 mmol), di-tert-butyl-dicarbonate (3.63 g, 16.6 
mmol) and triethylamine (6.95 mL, 49.9 mmol) in 100 mL of dichloromethane was stirred 
at room temperature for 16 hours. The mixture was filtered to remove the solid produced 
during reaction. The filtrate was washed with water, dried over MgSC>4, concentrated and 
dried in vacuo to give the desired product (1 .79g, 67 %). LC-MS 160.97 (M+). 

N-[2Ktert-butoxycarbonylamino)ethyl]-2,6-dichloro-3-nitroben2enesulfonamide 
Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
30 dichloro-3-nitrobenzenesulfonyl chloride ( 1 .0g, 3.44mmol), t-butyl N-(2- 

aminoethyl)carbamate (0.5 g, 3.44mmol) and triethylamine(0.72 mL, 5.16mmol) were 
reacted to form the desired product (L29g, 90%). *H NMR (MeOD-d,): 5 7.93 (d, 1H), 7.78 
(d, lH),3.12(m, 4H), 1.41 (s,9H). 

35 N-[2-(tert-butoxycarbonyIamino)ethyl]-6-chloro-2-hydroxy-3-nttrobenzenesulfonamide 
Following the general hydrolysis procedure outlined in example 15, N-[2-(tert- 
butoxycarbonylamino)ethyl]-2,6^ichloro-3-nitrobenzenesulfonamide (1.63 g, 3.94 mmol), 
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60 % NaH (630 mg, 15.8 rnmol) and water (71 \iL, 3.94 mmol) were reacied to form the 
desired product (200 mg, 13 %). J H NMR (MeOD-d 4 ): 6 8.10 (d, IH), 7.21 (d, IH), 3.15 (t. 
2H), 3.08 (t,2H), 1.41 (s, 9H). 

5 N-[2-(tert-butoxycart>onyIami 

Following the general hydrogenation procedure outlined in example 15, N-[2-(tert- 

butoxycarbonylamino)ethyl]-6-chlorr>2-hydroxy-3-nitrobenzenesulfonamide 

(200 mg, 0.51 mmol) was reduced with hydrogen and 10 % Pd/C ( 100 mg) to form the 

desired product (170 mg, 92 %). 'H NMR (MeOD-d 4 ): 5 6.84 (m, 2H), 3.15 (t, 2H), 2.95 (t, 

10 2H), 1 .42 (s, 9H). 

N-(2-bromopr^nyl)-N-[3-[N ,, -[2-(tert^utoxycarbonylamino)ethyl]-aminosulfonyl^ 
chloro-2-hydroxyphenyl] urea 

Following the general procedure for urea formation outlined in example 15, N-[2-(tert- 
15 butoxycarbonylamino)cthyl]-3-amino-6-chloro-2-hydroxybenzenesulfonamide (170 mg, 
0.47 mmol) and 2-bromophenylisocyanate (92 mg, 0.47 mmol) were coupled to form the 
desired urea (120mg, 49%). LC-MS 565.0 (M + ). 

N-[3-[N M -(2-anunoemyl)a^ 
20 urea trifluoroacetate 

Following the general procedure for Boc deprotection outlined in example 36, N-(2- 
bronx>phenyl)-N-[3-[N M -[2Ktert-butoxycaitonylarnino)ethyl]aminosulfonyl]-4^ 
hydroxyphenyl] urea (80 mg, 0.14 mmol) was stirred in trifluoroacetic acid to form the 
desired product (22mg, 34%). LC-MS 465.0 (M+). 

25 

Example 39 and 42 : Preparation of N-(2-bromopheny!)-N , -[3-[[4-(tert- 
butoxycarbony!)piperazin-l-yI]sulfonyl]-4-chloro-2-hydroxyphenyl] urea and N-(2- 
bromophenyl)-NM4-chloro-2-hydra urea 
trifluoroacetate 

30 l-[4-(tert-butoxycarbonyl)piperazin-l-yl]sulfonyl-2,6-dichloro-3-nitrobenzene 

Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nitrobenzenesuIfonyl chloride (500 mg, 1 .72 mmol), tert-butyl 1- 
piperazinecarboxylate (320 mg, 1.72 mmol) and triethylamine (479 ui, 3.44 mmol) were 
reacted to form the desired product (650 mg, 84%). LC-MS (m/z) 440.2 (M + ). 

35 

l-[4-(tert-butoxycarbonyl)piperaz^ 
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Following ihe general hydrolysis procedure outlined in example 15, l-[4-(tert- 
butoxycarbonyOpiperazin-l-ynsulfonyl-Z^-dichloroO-nitrobenzene (200mg, 0.45mmol), 
60 % NaH (54mg, 1 .35mmol) and water (8pL, 0.45 mmol) were reacted to form the desired 
product (60mg, 32%). El-MS (m/z) 420.1, 422.1 (M + ). 

5 

3-[4-(tert-butoxycarbonyl)piperazin-l«yl]sulfonyl-4-chloro-2-hydroxyaniline 
Following the general hydrogenation procedure outlined in example 15, l-[4-(tert- 
butoxycarbonyl)piperazin-l-yl)sulfonyl-6-chloro-2-hydroxy-3-nitrobenzene (256mg, 
0.61 mmol) was reduced with hydrogen and 10% PaVC (120mg) to form the desired product 
10 (220mg, 93%). ! H NMR (MeOD-dU): 5 6.84 (m, 2H), 3.45 (m, 4H), 3.27 (m, 4H), 1 .43 (s, 
9H). 

N-(2-bromophenyl)-N4M[4-(tert-butoxyca^^ 
hydroxyphenyl] urea 

15 Following the general procedure for urea formation outlined in example 1 5, 3-[4-(terl- 

butoxycarbonyl)piperazin-l-yl]sulfonyl-4-chIoro-2-hydroxyaniline (1 lOmg, 0.28mmol) and 

2- bromophenyiisocyanate (67mg, 0.34mmol) were coupled to form the desired urea (60mg t 
36%). Element Analysis Theory: C 44.80%, H 4.44%, N 9.50%, Found: C 44.65%, H 
4.15%, N 9.20%. 

20 

N-(2-bromophenyl)-N -[4-chloro-2-hydroxy-3-(piperazin- 1 -yl)sulfonylphenyI] urea 
trifluoroacetate 

Following the general procedure for Boc deprotection outlined in example 36, N-(2- 
bromophenyl)-N434[4Ktert-butoxyca^ 
25 hydroxyphenyl] urea (10 mg, 0.019 mmol) was stirred in trifluoroacetic acid to form the 
desired product (5mg, 49 %). ! H NMR (MeOD-d 4 ): 5 8.28 (d, 1H), 7.91 (d, 1H), 7.60 (d, 
1H), 7.33 (t, 1H), 7.14 (d, 1H), 7.02 (d, 1H) 3.64 (t, 4H) 3.33 (m, 4H). 

Example 40 and 41 : Preparation N-[3-[4-(tert-butoxycarbonyl)piperazin-l-yl]sulfonyl- 
30 4-chIoro-2-hydroxyphenyl]-N , -(2,3-dichlorophenyI) urea and N-[4-chloro-2-hydroxy- 

3- (piperazin-l-yl)sulfonylphenyl]-NM2,3-dichlorophenyl) urea trifluoroacetate 

N^3-[4-(tert-butoxycarbonyl)piperazin-l-yl)sulfonyl-4-chloro-2-hydroxyphenyl]-NH2,3- 
dichlorophenyl) urea 

Following the general procedure for urea formation outlined in example 15, 3-[4-(tert- 
35 butoxycarbonyi)piperazin-l-yl]sulfonyl-4-chloro-2-hydroxyaniline (1 lOmg, 0.28mmol) and 
2,3-dichlorophenylisocyanate (64mg, 0.34mmol) were coupled to form the desired urea 
(34mg, 25%). EI-MS (m/z) 576.65, 578.65, 580.67 (M ). 
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N-[4<hloro-2-hydroxy-3-(piperazin- 1 >yl)su)fonylphenyl)-N -(2,3-dichlorophenyI) urea 
trifluoroacetate 

Following the general procedure for Boc deprotection outlined in example 36 t N-l3-[4-(tert- 
5 bmoxycarbonyl)piperazin-l-yl]su^ 

urea (20 mg, 0.034 mmol) was stirred in trifluoroacetic acid to form the desired product 
( 1 3.5 mg, 66 %). EI-MS (m/z) 48 1 .7, 483.7, 485.7 (M*)- 

Example 43, 51 and 60 : Preparation of N-[4n:hloro-2-hydroxy-MN , '-(3- 

10 methylthiopropyl)aminosulfonyn 

hydroxy-3-[N M -[3-(methylsulfonyl)propyl]amjnosulfonyl]phenyl]-N'-(2^- 

dichlorophenyl) urea, and N-[4-chloro-2-hydroxy-3-[N M -[3- 
(methyIsulfinyl)propyl]aminosulfonyI]phenyl]-N , -(2 r 3-dichlorophenyl) urea 

N-(3-methyIthiopropyl)-2,6-dichloro-3-nilrobenzenesulfonamide 
15 Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nitrobenzenesulfonyl chloride (2g, 6.88mmol), 3-<methylthio)propylamine 
(0.72g, 6.88mmol) and triethylamine ( 1 .92mL, 1 3.76mmol) were reacted to form the 
desired product (2.07g, 82%). ! H NMR (MeOD-d 4 ): 5 7.93 (d, 1H), 7.79 (o\ 1H), 3.16 (t, 
2H), 2.47 (t, 2H), 2.00 (s, 3H), 1.76 (m, 2H). 

20 

N-(3-methylthiopropyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 
Following the general hydrolysis procedure outlined in example 15, N-(3- 
methylthiopropyl>2,6Klichloro-3-nitrobenzenesulfonamide (l.Og, 2.78mmol), 60% NaH 
(330mg, 8.13mmol) and water (59ul., 3.25mmol) were reacted to form the desired product 
25 (650mg, 69%). EI-MS (m/z) 339.86, 34 1 .84 (M ). 

N-(3-methylthiopropyl)-3-amino-6<hloro-2-hydroxybenzenesulfonamide 
Following the general hydrogenation procedure outlined in example 15, N-(3- 
methylthiopropyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (300mg, O.88mmol) was 
30 reduced with hydrogen and 10% Pd/C (150mg) to form the desired product (250mg, 91%). 
'H NMR (MeOI><i 4 ): 8 6.84 (d, 1H), 6.77 (d, 1H), 2.93 (t, 2H), 2.40 (t, 2H), 1.89 (s, 3H), 
1.63 (m,2H). 

N-l4-chlon>-2^ydroxy-:HNM3-rnethy 
35 dichlorophenyl) urea 

Following the general procedure for urea formation outlined in example 15, N-(3- 
methylthiopropyl)-3-armno-6^hloro-2-hydroxyr^nzenesulfonamide (250mg, 0.80mmol) 
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and 2,3-dichlorophenylisocyanate (182mg, 0.97mmol) were coupled to form the desired 
urea (278m gl 70%). 'H NMR (MeOD-d<): 8 8.29 (d, IH), 8.06 (d. IH), 7.24 (m, 2H), 7.05 
(d, 1 H), 3.07 (i, 2H), 2.48 (t, 2H), 1 .98 (s, 3H) 1 .74 (m, 2H). 

5 N-I4^hIoro-2-hydroxyO-[N , '«[3-(methylsulfonyl)propyl)aminosulfony 
dichlorophenyl) urea 

A solution of N44-chloro-2-hydroxy-3-[NM3-methy1thiopropyl)aminosulfonyl]-phenyl]- 
N-(2 > 3-dichIorophenyI) urea (50mg, O.IOmmol) and oxone (93mg, 0.15mmol) in 
acetonitrile (13mL) and water (7 mL) was stirred for 3 days at room temperature. The 
10 mixture was diluted with ethyl acetate and washed with water to give the crude material. 
Purification by column chromatography on silica gel, eluting with ethyl 
acetate/hexane/acetic acid (49/50/1, v/v/v), followed by recry stall ization from acetone and 
hexane, gave the desired product (46mg, 87%). EI-MS (m/z) 527.53, 529.57, 53 1 .55 (Ivf ). 

15 N-[4-chloro-2-hydroxy-3-[N"-[3-(methylsulfinyI)propyl]aminosulfonyl]phenyl]-N-(2,3- 
dichlorophenyl) urea 

A solution of N-[4-chloro-2-hydroxy-3-[N"^3-methyHhiopropyl)aminosulfonyl]-phenyl]- 
N-(2,3-dichlorophenyl) urea (50mg, O.IOmmol) and sodium periodate (26mg, 0.12mmol) in 
acetonitrile (6mL) and water (2 mL) was stirred for 3 days at room temperature. The 
20 mixture was diluted with ethyl acetate and washed with water to give the crude material. 

Recrystallization from acetone and hexane gave the desired product (42mg, 81%). *H NMR 
(DMSO-d*): 5 9.32 (s, 1H), 9.27 (s, !H), 8.59 (s, 1H), 8.29 (d, 1H), 8.07 (m, IH), 7.33 (m, 
2H), 7.13 (d, 1H), 3.00 (m, 2H), 2.75 (m, IH), 2.65 (m, IH), 2.47 (s, 3H), 1.79 (m, 2H). 

25 Example 44, 52 and 61 ; Preparation of N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3- 
[N'-O-methylthiopropyDaminosulfonyllphenyl] urea, N^-bromophenyD-N'-l^ 
chloro^-hydroxy-a-IN^-IS-CmethylsulfonyOpropyll-aminosulfonyllphenyl] urea and 
N-(2-bromophenyl)-N , -[4-chloro-2-hydroxy-3-[N M -[3- 
(methylsulflnyl)propyl]aminosulfonyl]phenyl] urea 

30 N-(2-bromophenyl)-N , -[4-chloro-2-hydroxy-3-[N M -(3-methylthiopropyl)- 

aminosulfonyl]phenyl] urea 

Following the general procedure for urea formation outlined in example 15, N-(3- 
methylthiopropyl)^-amino-6^chloro-2-hydroxybenzenesulfonarnide (250mg, 0.80mmol) 
and 2-bromophenylisocyanate (191mg, O.97mmol) were coupled to form the desired urea 
35 (300mg, 74%). *H NMR (MeOD-dU): 5 8.28 (d, IH), 7.91 (d, IH), 7.58 (d, IH), 7.32 <t, 
IH), 7.05 (d, IH), 7.00 (t, IH), 3.08 (t, 2H), 2.48 (t, 2H), 1.98 (s, 3H), 1.74 (m, 2H). 
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N-(2-bromophenyl)-N-[4<hloro-2-hydroxy-3-(N M -[3-(methylsulfonyl)propyl]- 
aminosulfonyl]phenyl] urea 

Following the oxidation procedure outlined in example 51, N-(2-bromophenyl)-N -[4- 
chloro-2-hydroxy-3-[N"-(3-methylthiopropyl)aminosulfonyl]phenyl] urea (50mg, 
5 O.IOmmol) and oxone (91mg, O.!5mmol) were reacted to give the desired product (41mg, 
77%). Element Analysis Fond: C 37.58%, H 3.37%, N 7.59%, Theory: C 37.75%, H 3.54%, 
N 7.77%. 

N-(2-brornophenyl)-N-[4-chloro-2-hydroxy04N w -[3-(rnethylsulfinyl)propyl]- 
10 aminosulfonyljphenyl] urea 

Following the oxidation procedure outlined in example 61, N-(2-bromophenyl)-N -[4- 
chloro-2-hydroxy-3-[N M -(3-methyIthiopropyl)-aminosulfonyl]phenyl] urea (50mg, 
O.IOmmol) and sodium periodate (25mg, 0.12mmol) were reacted to give the desired 
product (8mg, 16%). LC-MS 526.0 (M+). 

15 

Example 47. 58, 48 and 59 : Preparation of N-(2-bromophenyl)-N , -[4.chloro-3-[N M ,N"- 
di-(2-methoxyethyl)aminosulfonyl]-2-hydroxyphenyI] urea, N-(2-bromophenyl)-N , -[4- 
chloro-3-[N ,, ,N"-di-(2-hydroxyethyI)aminosulfonyl]-2-hydroxyphenyl] urea, N-[4- 
chloro-3-[N , \N M ^i-(2-methoxyethyl)-aminosulfonyl]-2-hydroxyphenyl]-N 

20 dichlorophenyl) urea and N-[4-chloro-3-[N H ,N M -di-(2-hydroxyethyl)aminosulfonyl].2- 
hydroxyphenyl]-N'-(2^-dichlorophenyl) urea 
N,N-di-(2-methoxyethyl)-2,6-dichloro-3-nitrobenzenesulfonamide 
Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nitrobenzenesulfonyl chloride (1.82g, 6.26mmol), bis(2-methoxyethyl)amine 

25 (830mg, 6.26mmol) and triethylamine( 1 .7mL, I2.52mmol) were reacted to form the desired 
product (2.16g, 89%). LC-MS (m/z) 387.2 (M + ). 

N,N-di-(2-methoxyethyl)-6<hloro-2-hydroxy-3-nitrobenzer^sulfona!riide 
Following the general hydrolysis procedure outlined in example 15, N,N-di-(2- 
30 methoxyethyl)-2,6-dichloro-3-nitrobenzenesulfonamide (800mg, 2.07rnmol), 60% NaH 

(248mg, 6.21 mmol) and water (45jiL, 2.48rnmol) were reacted to form the desired product 
(420mg, 55%). EI-MS (m/z) 366.89, 368.81 (M ). 

N,N-di-(2-methoxyethyl)-3-amino-6^hl^^ 
35 Following the general hydrogenation procedure outlined in example 15, N,N-di-(2- 

methoxyethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (lOOmg, 0.27mrnol) was 



-44- 



WO 00/35442 PCT/US99/29940 

reduced with hydrogen and 10 % Pd/C (50mg) to form the desired product (80mg, 87%). 'H 
NMR (MeOD-d 4 ): 5 6.85 (m f 2H), 3.58 (t, 4H), 3.47 (t. 4H), 3.21 (s, 6H). 

N-(2-bromophenyl^N-[4^hloro-3-[N^N M K!i-(2-methoxyethyI)arninosulfonyl]-2- 
5 hydroxypheny!] urea 

Following the general procedure for urea formation outlined in example I5 t N,N-di-(2- 
methoxyelhyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (40mg, 0.12mmol) and 2- 
bromophenylisocyanate (23mg, 0.12mmol) were coupled to form the desired urea (39rng, 
61 %). EI-MS (m/z) 534.6, 536.6 (M") 

N-(2-bromophenyl)-N-[4-chIoro-3-[N , \N ,, -di-(2-hydroxyethyI)aminosulfonyl]-2- 
hydroxypheny I] urea 

A solution of N-(2-bromophenyi)-N > -[4-chloro-3-(N" 1 N ,4 -di-(2-methoxyethyl)- 
aminosulfonyl]-2-hydroxyphenyl] urea (9.9mg, 0.018mmol) and aluminum bromide (4.2mg, 

15 0.01 8mmol) in 2 mL of ethanethio was stirred for 16 hours at room temperature. The 

mixture was concentrated. The residue was diluted with ethyl acetate, then washed with IN 
aq. HC1, the organic layer was dried over MgSC>4 and concentrated. Recrystallization from 
acetone and methanol gave the desired product (4mg, 44%). *H NMR (MeOD-d^: 8 8.30 
(d, 1H), 7.92 (d 1H). 7.59 (d, 1H), 7.33 (t, 1H), 7.07 (d. 1H), 7.01 (t, 1H), 3.68 (t, 4H), 3.51 

20 (m, 4H). 

N-[4-chloro-3-[N\N ,r ^i-(2-rne^ 
dichlorophenyl) urea 

Following the general procedure for urea formation outlined in example 15, N,N-di-(2- 
25 methoxyethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (40mg, 0. 12mmol) and 
2,3-dichlorophenylisocyanate (22mg, 0.12mmol) were coupled to form the desired urea 
(55mg, 87%). 'H NMR (MeOD-d 4 ): 6 8.27 (m, 1H), 8.03 (m, 1H), 7.23 (m, 2H), 7.03 (m, 
1 H), 3.61 (m, 4H), 3.45 (m, 4H), 3.23 (s, 6H). 

30 N-[4K:hloro-3-[N , \N M KiiK2-hydroxyethyl)arninosulfonyl]>2-hydroxyphenyl]-NM2,3- 
dichlorophenyl) urea 

Following the deprotection procedure outlined in example 58, N-t4-chloro-3-[N",N M -di-(2- 
methoxyethyl)aminosulfonyl]-2-hydroxyphenyl]-NH2,3-dichlorophenyl) urea ( 1 5mg, 
0.028mmol) and aluminum bromide (18.7mg, 0.07mmol) were reacted to give the desired 
35 product (2mg, 14%). LC-MS 500.0 (M+). 
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Example 49 and 50 : Preparation of N-(2-bromophenyl)-N , -[4-ch!oro-3-[N ,, -l2- 
(dimethyIamino)ethyl]aminosulfony1]-2-hydroxyphenyl] urea hydrochloride and N-[4- 
chloro-3-[N M -[2-(dimethylam^ 
dichlorophenyl) urea hydrochloride 

5 N-[2-(dimethylamino)ethyl]-2,6^ichloro-3-nitroben2enesulfonamide 

Following the general procedure for sulfonamide formation outlined in example 1 5, 2,6- 
dichtoro-3-nitrobcnzenesulfonyl chloride (400mg, 1.38mmol), N,N- 
dimethylethylenediamine (121mg, 1.38mmol) and triethylamine(0.39mL, 2.76mmol) were 
reacted to form the crude product (480mg) which was carried on to the hydrolysis without 

10 purification.. EI-MS (m/z) 341 .88 (M~). 

N-[2-(dimcthylamino)ethyl]-6<hloro-2-hydroxy-3-nitrobenzenesulfonamide 
Following the general hydrolysis procedure outlined in example 15, crude N-[2- 
(dimethylamino)ethyl]-2,6-dichloro-3-nitrobenzenesulfonamide (480mg), 60% NaH 
15 ( 168mg, 4.2mmol) and water (25uL, 1 .4mmol) were reacted. The crude product (80mg) 
was carried on to the next step without purification. EI-MS (m/z) 321.98, 323.96 (M~). 

N-[2-(dimethylamino)ethyl]-3-aminc)-6-chloro-2-hydroxybenzenesulfonamide 
Following the general hydrogenation procedure outlined in example 15, crude N-[2- 
20 (dimethylamino)ethyl]^hioro-2-hydroxy-3-nitrobenzenesulfonamide (80mg) was reduced 
with hydrogen and 10 % Pd/C (40mg) to form the crude product (70mg) which was carried 
on to form urea without purification. 

N-(2-bromophenyl)-N'-[4-chloro-3-[N ,, -[2-(dimethylamino)ethyl]aminosulfonyl]-2- 

25 hydroxyphenyl] urea hydrochloride 

Following the general procedure for urea formation outlined in example 15, crude N-(2- 
(dimethylaniino)ethyI]-3-aniinc^chloro-2-hydroxybenzenesulfonarnide (35mg) and 2- 
bromophenylisocyanate (28mg, 0.14mmol) were coupled to form the desired urea (12mg, 
20% for four steps). EI-MS (m/z) 490.7, 492.7, 494.7 (M + ). 

30 

N-[4-chlorc-3-[N M -[2-(dimethylaniino)ethyl]aminosulfonyl]-2-hydroxyphenyl}-N-(2,3- 
dichlorophenyl) urea hydrochloride 

Following the general procedure for urea formation outlined in example 15, crude N-[2- 
(dimethylamino)ethyl]-3-aminc-6-chloro-2-hydroxybenzenesulfonarnide (35mg) and 2,3- 
35 dichloropheny lisocy anate (26mg, 0. 1 4mmoI) were coupled to form the desired urea (5.8mg, 
10% for four steps). EI-MS (m/z) 482.80, 484.78 (M*). 
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Example 53, 54 and 55: Preparation of N-[4-chloro-2-hydroxy-3-[N M 
(morpholinyl)ethyl]aminosulfonyl]pheny urea 
hydrochloride, N-[4-ch!oro-2-hydroxy.3-[N"-[2-(morpholinyl)ethyl]- 
aminosulfonylJphenyl]-NM2-chlorophenyl) urea hydrochloride and N-(2- 
5 bromophenyl)-NM4-chloro-2-hydroxy-3-[N M -[2-(4-morphoIinyl)ethyl]- 
ammosulfonyl]phenyI] urea 

N-[2-(morpholinyl)ethyl]-2,6-dichIoro-3-nitrobenzenesulfonamide 
Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nitrobenzenesulfonyl chloride (600mg, 2.07mmol), 4-(2-aminoethyl) morpholine 
10 (269mg, 2.07mmo!) and triethylamine (0.58mL, 4.1 3mmol) were reacted to form the 
desired product (593mg, 75%). LC-MS (m/z) 384.0 (M + ). 

N-[2Kmorpholinyl)ethyl]-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 
Following the general hydrolysis procedure outlined in example 15, N-[2- 
15 (morpholinyl)ethyl]-2,6-dichloro-3-nitrobenzenesulfonamide (400mg, 1 .04mmol), 60% 
NaH (I25mg, 3.12mmol) and water (23ul, 1.25mmol) were reacted to form the crude 
product (600mg) which was carried onto the hydrogenation without purification. EI-MS 
(m/z) 363.95, 365.94 (M ). 

20 N-[2-(morpholinyl)ethyl]-3-arruno-6-chloro-2-hydroxybenzenesuifonamide 

Following the general hydrogenation procedure outlined in example 15, crude N-[2- 
(moipholinyl)ethyl]-6<h!oro-2-hydroxy-3-nitrobenzenesuIfonarnide (300mg) was reduced 
with hydrogen and 10 % Pd/C (80mg) to form the crude product (300mg) which was carried 
onto the urea step without purification. EI-MS (m/z) 338.93, 340.98 (NT). 

25 

N44-chloro-2-hydroxy-3-[N"-[2-(morpholinyl)ethyl]aminosulfonyl]phenyl]-N-(2,3- 
dichlorophenyl) urea hydrochloride 

Following the general procedure for urea formation outlined in example 15, crude N-[2- 
(morpholinyl)ethyl]-3-amino-6-chloro-2-hydroxybenzenesulfonamide (150mg) and 2,3- 
30 dichlorophenylisocyanate (49mg, 0.26mmol) were coupled to form the desired urea (23mg, 
15% for 3 steps). EI-MS (m/z) 522.72, 524.65, 526.70 (M*). 

N-[4-chloro-2-hydroxy-3-[N"-[2-(morphoHnyl)ethyl]aminosulfonyl]phenyl]-N-(2- 
chlorophenyl) urea hydrochloride 
35 Following the general procedure for urea formation outlined in example 15, crude N-[2- 
(moipholinyl)ethyI]-3-amino-6-chloro-2-hydroxybenzenesulfonarnide (183mg) and 2- 
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chlorophenylisocyanate (40mg, 0.26mmol) were coupled to form the desired urea (50mg, 
39% for 3 steps). LC-MS 489.2 (M + ). 

N-(2-bromophenyi)-N-[4-chloro-2-hydroxy-3-[N M -I2-(4- 
5 morpholinyl)ethyl]aminosulfonyl]phenyl] urea 

Following the general procedure for urea formation outlined in example 15. N-[2- 
(morpholinyl)ethyl]-3-amino-6-chloro-2-hydroxybenzenesulfonamide (150mg) and 2- 
brornophenylisocyanate (5 Img, 0.26mirtol) were coupled to form the desired urea (lOmg, 
7% for 3 steps). EI-MS (m/z) 535.64, 537.56, 539.61 (NT). 

10 

Example 56 and 57 : Preparation of N-[4-chloro-2-hydroxy-3-(4- 
thiomorpholinylsufonyl)phenyl]-NM2,3 dichlorophenyl) urea and N-(2- 
bromophenyl)-N^[4-chloro-2-hydroxyO-(4-thiomoipholmylsu]fonyI)ph urea 
2,6-dichloro-3-nitro- 1 -(4-thiomorpholinylsufonyl)benzene 
15 Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nitrobenzenesulfonyl chloride (2.0g, 6.88mmol), thiomorpholine (710mg, 
6.88mmol) and triethylamine( 1 .92mL, 13.76mmol) were reacted to form the desired 
product (2.30g, 94%). 'H NMR (MeOD-d4): 5 7.95 (d, 1H), 7.85(d, 1H), 3.68 (t, 4H), 2.69 
(t,4H). 

20 

6-chloro-2-hydroxy-3-nitro- 1 -(4-thiomorpholinylsufonyl)benzene 

Following the general hydrolysis procedure outlined in example 15, 2,6-dichloro-3-nitro-l- 
(4-thiomorpholinylsufonyI)benzene (1.04g T 2.91mmol), 60% NaH (349mg, 8.73mmol) and 
water (63u,L, 3.50mmol) were reacted to form the desired product (330mg, 33%). EI-MS 
25 (m/z) 336.89, 338.93 (M*). 

4-chloro-2-hydroxy-3-(4-thiomorpholinylsufonyl)aniline 

Following the general hydrogenation procedure outlined in example 15, 6-chloro-2- 
hydroxy-3-nitro-l-(4-thiomorpholinylsufonyl)benzene (330mg, O.97mmol) was reduced 
30 with hydrogen and 10 % Pd/C ( 1 50mg) to form the desired product (240mg, 80%). ! H 
NMR (MeOD-d 4 ): 8 7.08 (d, 1H), 6.98(d, 1H), 3.59 (t, 4H), 2.68 (t, 4H). 

N-[4-chloro-2-hydroxy-3-(4-thiorno^ urea 
35 Following the general procedure for urea formation outlined in example 15, 4-chloro-2- 
hydroxy-3-(4-thiomorpholinylsufonyl)aniline (120mg, 0.36mmol) and 2,3- 
dichlorophenylisocyanate(68mg, 0.36mmol) were coupled to form the desired urea (50mg, 
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28%). *H NMR (MeOD-d,): 5 8.31 (rn, IH), 8.05 (m, 1H), 7.26 (m, 2H), 7.08 (m, IH), 3.61 
(m, 4H), 2.69 (m, 4H). 

N^2-bromophenyl)-NM4^hloro-2-hydroxy-3-(4^ urea 
5 Following the general procedure for urea formation outlined in example 15, 4-chloro-2- 
hydroxy-3-(4"thiomorpholinylsufonyl)aniline (I20mg, 0.26mmol) and 2- 
bromophenylisocyanate (72mg, 0.36mmol) were coupled to form the desired urea (1 IOmg, 
60%). 'H NMR (DMSO-d 6 ): 8 9.25 (s, 1H), 8.98 (s, IH), 8.34 (d, 1H), 7.92 (d, IH), 7.65 (d, 
1H) 7.35 (t, IH), 7.19 (d, 1H), 7.01 (t, IH), 3.54 (t, 4H), 2.67 (t, 4H). 

10 

Example 45: N-(4-ch)oro-2-hYdroxy-3-amin^^ 

urea potasium salt: The general procedure outlined in example 15 was followed to give N- 
(4-chloro-2-hydroxy-3-aminosuIfonylphenyI)-N -(2,3-dichlorophenyl) urea potasium salt; 
'H NMR (DMSO-d A ): 8 9.27 (s, 2H), 8.01 (m, 3H), 7.81 (d, IH), 7.26 (m, 2H), 6.15 (m, 
15 IH). 

Example 46 : N-(4>chloro>2-hydroxyO-aminosulfonylphenyl)-N , >(2,3>dichlorophenyl) 
urea sodium salt: The general procedure outlined in example 15 was followed to give N- 
(4-chloro-2-hydroxy-3-aminosulfonylphenyl)-N'-(2,3-dichlorophenyl) urea sodium salt; 'H 
20 NMR (DMSO-d 6 ): 8 9.27 (s, 2H), 8.01 (m, 3H), 7.77 (d, IH), 7.26 (m, 2H), 6.05 (d, IH). 

Example 62, 67. 63 and 66 : Preparation of N-(2-bromophenyl)-NM3-[N M 4(l-tert. 
butoxycarbony!pi>eridin^yl)methyl]am urea, 
N-(2-bromophenyI)-N^[4-chloro-2.hydroxy-MN M -[(piperidin-4- 
25 yl)methyl]aminosulfonyl]phenyl] urea hydrochloride, N-[3-[N"-[(l-tert- 
butoxycarbonylpiperidin-4-yl)methyl]am^ 

(2,3-dichlorophenyl) urea and N-[4-chloro-2-hydroxy-3-[N M -[(piperidin-4- 
yl)methyl]aminosulfonyI]phenyl]-N ? -(2^dichlorophenyl) urea trifluoroacetate 

N-t(l-tert-butoxycarbonylpiperidin^-yl)methyl)'2,6-dichlorcH3-nitroben2enesulfonar^ 
30 Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nitrobenzenesulfonyl chloride (1.2g, 4.1 3mmol), N-(tert-butoxycarbonyl)-4- 
aminomethyl piperidine (0.88g, 4.13mmol) and triethylamine(0.86mL, 6.20mmol) were 
reacted to form the desired product (1 .52g, 79%). LC-MS (m/z) 468.2 (M+). 

35 N-[( 1 -tert-butoxycarbonylpiperidin-4-yl)methy l]-6-chloro-2-hydroxy-3- 
nitrobenzenesulfonamide 
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Following the general hydrolysis procedure outlined in example 15, N-[(l-ten- 
butoxycart)onylpiperidin-4-yl)methyl]-2,6-dichloro-3-nitrobenzenesulfonamide(800rng, 
1.89mmol), 60% NaH (227mg, 5.67mmol) and water (4l*iL, 2.27mmoI) were reacted to 
form the desired product (495mg, 58%). EI-MS (m/z) 447.92, 449.84 (M ). 

5 

N-[(l-tert-butoxycarbonylpiperidin-4-yl)methyl]-3-amino-6-chloro-2- 
hydroxy benzene sulfonamide 

Following the general hydrogenation procedure outlined in example 15, N-[(l-tert- 
butoxycarbonylpiperidin^-yl)methyl]-6K:hloro-2-hydroxyO-nitrobenzenesulfonanude 
10 (480mg, 1 .07mmol) was reduced with hydrogen and 10% Pd/C (240mg). The crude product 
(460mg) was carried on to the next step without purification. 'H NMR (MeOD-d,): 8 6.86 
(rn, 2H), 4.00 (d, 2H) T 2.83 (m, 2H), 2.78 (m, 2H), 1 .60 (m, 3 H), 1 .44 (s, 9H), 1 .00 (m, 2H). 

N-(2-bromophenyl)-N-[3-[N"-[(l-tert-butoxycarbonylpiperidin-4- 
15 yl)methyl]aminosuIfonyl]-4-chloro-2-hydroxyphenyl] urea 

Following the general procedure for urea formation outlined in example 15, crude N-[(1- 
tert-butoxycart>onylpiperidin^yl)rrttthyl]^^ 

(230mg) and 2-bromophenylisocyanate (129mg, 0.65mmol) were coupled to form the 
desired urea (1 lOmg, 30% for two steps). LC-MS (m/z) 619.0 (M+). 

20 

N-(2-bromophenyl)-N-[4-chloro-2-hydroxy-3-[N ,, -[(piperidin-4- 0 
yl)methyl]aminosulfonyl]phenyl] urea hydrochloride 

A solution of N-(2-bromophenyl)-N -[3-[N w -[( l-tert-butoxycarbonylpiperidin-4- 
yl)methyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl] urea (27mg, 0.044mmol) in l.OmL of 
25 4.0N HCI in 1,4-dioxane was stirred at room temperature for 10 min. The mixture was 
concentrated. Recrystallization from acetone and hexane gave desired product (16mg, 
65%). LC-MS (m/z) 5 1 9.2 (M+). 

N-[3-[N'M(l-tert-butoxycarbonylpiperidin^-yl)methy^ 
30 hydroxyphenyl]-N -(2,3-dichlorophenyl) urea 

Following the general procedure for urea formation outlined in example 15, crude N-[(l- 
tert-butoxycart>onylpipOTdin^-yI)r^ 

(230mg) and 2,3-dichlorophenylisocyanate (122mg, O.65mmol) were coupled to form the 
desired urea (lOOmg, 29% for two steps). ! H NMR (MeOD-d 4 ): 8 8.29 (d, 1H), 8.05 (m, 
35 1H), 7.25 (m, 2H), 7.06 (d, IH), 4.35 (d, 2H). 2.83 (m, 2H), 2.49 (m, 2H), 1 .69 (m, 3H), 
1.43 (s ? 9H), 1.00 (m,2H). 
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N-(4<hloro-2-hydroxy-3-[N ,, -[(piperidin^-y!)meihyl]aminosulfonyl]phenyl]-N-(2,3- 
dichlorophcnyl) urea trifluoroacetate 

Following the general procedure for Boc deprotcction outlined in example 36, N-[3-[N M - 
[( 1 -tert-butoxycarbonylpiperidin^-yl)m^ 

N-(2,3-dichlorophenyl) urea (20 mg, 0.033mmol) was stirred in trifluoroacetic acid to form 
the desired product (9 mg, 44%). LC-MS (m/z) 509.0 (M + ). 

Example 64, 140, 65 and 141 : Preparation of N-[4-chloro-2-hydroxy-3-(l- 
oxidothiomorpholinosuIfony!)phenyl]-N'-(2,3-diehlorophenyl) urea, N-[4-chloro-2- 
hydroxyO-(l-oxidothiomon>holino^ urea 
sodium salt, N^l-bromopbenyO-N'-I^chloro-l-hydroxyO-Cl- 
oxidothiomorpholinosulfonyOphenyl] urea and N-{4-chloro-2-hydroxy-3-(l- 
oxidothiomorpholinosulfonyl)phenyI]-N'-(2-chlorophenyI) urea 
6-chloro-2-hydroxy-3-nitro- 1 -( I -oxidothiomorpholinosufonyl)benzene 
A solution of 6-chloro-2-hydroxy-3-nitro-i-(4-thiomorpholinylsufonyl)benzene (lOOmg, 
0.30mmol) and sodium periodate (95 mg, 0.44mmol) in acetonitrile (lOmL) and water (2 
mL) was stirred for 3 days at room temperature. The mixture was diluted with ethyl acetate 
and washed with water, dried over MgSC>4 and concentrated to give the desired product 
(106.4mg, 100%). EI-MS (m/z) 352.89, 354.87 (NT). 

4-chloro-2-hydroxy-3-( 1 -oxidothiomorpholinosufonyl)aniline 
Following the general hydrogenation procedure outlined in example 15, 6-chloro-2- 
hydroxy-3-nitro-l-(l-oxidothiomorpholinosufonyl)benzene (103mg, 0.29mmol) was 
reduced with hydrogen and 10% Pd/C (59mg) to form the desired product (89mg, 95%). 
LC-MS (m/z) 325.0 (M+). 

N-[4-chIoro-2-hydroxy-3<l-oxidothiomorpholinosulfonyl)phenyl]-N^2,3Klichlorophenyl) 
urea 

Following the general procedure for urea formation outlined in example 15, 4-chIoro-2- 
hydroxy-3-(l-oxidothiomorpholinosufonyl)aniline (1 17mg, 0.35mmol) and 2,3- 
dichlorophenylisocyanate (72mg, O.38mmol) were coupled to form the desired urea (79mg, 
44%). 'H NMR (DMSO-de): 8 9.34 (s, IH), 9.27 (s, 1H). 8.28 (d, 1H), 8.05 (m, 1H), 7.32 
(m, 2H), 7.21 (d, IH), 3.75 (m, 2H), 3.65 (m, 2H), 2.89, (m, 4H). 

N-[4-chloro-2-hydroxy-3-(l-oxidothiomorpholinosulfonyl)phenyl]-NH2,3-dichlorophenyl) 
urea sodium salt 
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Following the general procedure for salt formation outlined in example 15, N-[4-chloro-2- 
hydroxy-3-{l-oxidothiomorpholinosulfonyl)phenyl]-N-(2,3-dichlorophenyl) urea (275mg, 
0.53mmol) and 0.50N aq. NaOH (1.06mL, 0.53mmol) was reacted to give the desired 
sodium slat (250mg, 87%). *H NMR (DMSOd 6 ): 8 9.30 (s, 2H), 8.00 (d, 1H), 7.67 (d, 1H), 
7.25 (m, 2H), 5.89 (d, 1H), 3.68 (m., 4H), 2.90 (t, 2H), 2.75 (t, 3H). 

N-(2-bromophenyl)-N-[4-ch!oro-2-hydroxy-3-(l-oxidothiomorpholinosulfonyl)-phenyl] 
urea 

Following the general procedure for urea formation outlined in example 15, 4-chloro-2- 
hydroxy-3-(]-oxidothiomorpholinosufonyl)aniline (88mg, 0.27mmol) and 2- 
bromophenylisocyanate (65mg, O.33mmol) were coupled to form the desired urea (65mg, 
46%). LC-MS(nVz) 524.2 (M + ). 

N-[4-chloro-2-hydroxy-3-(l-oxidothiomorphoIinosulfonyl)phenyl]-N-(2-chlorophenyl) urea 
Following the general procedure for urea formation outlined in example 15, 4-chloro-2- 
hydroxy-3-(l-oxidothiomorpholinosufonyl)aniline (1 17mg, 0.35mmol) and 2- 
chlorophenylksocyanate (58mg, 0.28mmol) were coupled to form the desired urea (58mg, 
35%). LC-MS (m/z) 478.0 (M + ). 

Example 68, 69 and 70 : Preparation of N-[3-(l-a3te^dinylsulfonyl)-4-chloro-2- 
hydroxyphenyl]-NM2-bromophenyI) urea, N-[3-(l-azetidinylsulfonyl)-4-chloro-2- 
hydroxyphenyl]-N'-(2-chIorophenyl) urea and N-[3-(l-azetidinylsuIfonyl)-4^hloro-2- 
hydroxyphenyll-N^Cl^-dichlorophenyl) urea 

Hazetidin-I«yl)sulfony1-2,6-dichloro-3-nitrobenzene 

Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nitrobenzenesulfonyl chloride ( 1 .0g, 3.44mmol), azetidine hydrochloride 
(320mg, 3.44mmol) and triethylamine(1.44mL, 10.32mmol) were reacted to form the 
desired product (510mg, 48%). 'H NMR (MeOD-cL,): 8 7.94 (d, 1H), 7.79 (d, 1H), 4.16 (t, 
4H), 2.29 (m, 2H). 

1 -(azetidin- 1 -yl)sulfonyl-6<hloro-2-hydroxy-3-nitrobenzene 
Following the general hydrolysis procedure outlined in example 15, 1 -(azetidin- 1- 
yl)sulfonyl-2,6-dichloro-3-nitrobenzene (510mg, 1.64mmol), 60% NaH (197mg, 4.92mmol) 
and water (35^L, 1 .97mmol) were reacted to form the desired product (240mg, 50%). 'H 
NMR (MeOD-tL,): 5 8.09 (d, 1H), 7.25 (d, 1H), 4.15 (t, 4H). 2.29 (m, 2H). 

3-(azetidin- 1 -y l)sulfonyl-4-chloro-2-hydroxyaniiine 
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Following the general hydrogenation procedure outlined in example 15, l-(azetidin-l- 
y])sulfonyl-6-chloro-2-hydroxy-3-nitrobenzene (240mg, 0.82mmol) was reduced with 
hydrogen and 10 % Pd/C (1 lOmg) to form the desired product (215mg, 100%). 'H NMR 
(MeOD-d 4 ): 5 6.91 (m, 2H). 4.01 (1, 4H), 2.23 (m. 2H). 

5 

N-[3-(l-azetidinylsulfonyl)-4-chloro-2-hydroxyphenyl]-NM2-bromophenyl) urea Following 
the general procedure for urea formation outlined in example 15, 3-(azetidin-l-yl)sulfonyl- 
4-chloro-2-hydroxyaniline (215mg, 0.82mmol) and 2-bromophenylisocyanate (195mg t 
0.98mmol) were coupled to form the desired urea (69mg, 18%). LC-MS 462.0 (M + ). 

10 

N-[3-{ 1 -azetidinylsulfonyl)-4-chloro-2-hydroxyphenyl]-N -(2-chlorophenyl) urea 
Following the general procedure for urea formation outlined in example 15, 3-(azetidin-l- 
yl)sulfonyl-4-chloro-2-hydroxyaniline (235mg, 0.9mmol) and 2-chlorophenylisocyanate 
( 1 34mg, 0.9mmol) were coupled to form the desired urea (200mg, 54%). LC-MS 416.0 
15 (M + ). 

N-[3-( 1 -azetidinylsulfonyl)-4-chloro-2-hydroxyphenyl]-N -(2,3-dichlbrophenyl) urea 
Following the general procedure for urea formation outlined in example 15, 3-(azetidin-l« 
yl)sulfonyl-4-chloro-2-hydroxyaniline (235mg, 0.9mmol) and 2,3-dichlorophenylisocyanate 
20 ( 1 69mg, 0.9mmol) were coupled to form the desired urea ( 1 60mg, 40%). LC-MS 450.0 
<M+). 

Example 71 : N-(2-bromophenyl)-N^[4^hloro-3^N M JN M ^imethyIaminosuIfonyl)-2- 
hydroxyphenyl] urea potassium salt: The general procedure outlined in example 15 was 
25 followed to give N-(2-bromophenyl)-N , -[4-chloro-3-(N",N ,, -dimethylaminosulfonyl)-2- 
hydroxyphenyl] urea potassium salt; 'H NMR (DMSO-d 6 ): 5 9.20 (s, 1H), 8.99 (s, 1H), 
7.82 (d, 1H), 7.66 (d, 1H), 7.57 (d, 1H), 7.29 (t, 1H), 6.95 (t, 1H), 5.93 (d, 1H), 2.83 (s, 6H). 

Example 72 : N^2-bromophenyl)-NM4-ch!or^ 
30 hydroxyphenyl] urea sodium salt: The general procedure outlined in example 1 5 was 
followed to give N-(2-bromophenyl)-N '-[4-chloro-3-(N M ,N M -dimethylaminosulfonyl)-2- 
hydroxyphenyl] urea sodium salt; Element Analysis Theory (1 .25 eq. water): C 36.53%, H 
3.37%, N 8.52%, Na 4.66%, Found: C 36.32%, H 3.34%, N 8.38%, Na 4.69%. 

35 Example 73. 74 and 75 : Preparation of N^-bromophenyD-N^^-chloro-S^N"- 
cyc!opropylaminosulfonyl)-2-hydroxyphenyl) urea, N-[4-chloro-3-(N M - 
cyclopropylaminosulfonyl)-2-hydroxyphenyl]-NM2-chlorophenyl) urea and N-[4- 
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chloro-a-CN^-cyclopropylaminosulfonyO^-hydroxyphenyll-N^CZ^dichlorophenyl) 
urea 

N<yclopropyl-2,6-dichioro-3-nitrobenzenesulfonamide 

Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
5 dichloro-3-nitrobenzenesulfonyi chloride ( 1 .39g, 4.78mmoI), cyclopropylamine (273mg, 
4.78mmol) and triethylamine( 1 .OmL, 7.17mmol) were reacted to form the desired product 
( I.l5g, 77%). 'H NMR (MeOD-d 4 ): 8 7.72 (d, 1H), 7.65 (d, 1H), 2.34 (m, 1H), 0.75 (m, 
4H). 

10 N-cyclopropyI-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 

Following the general hydrolysis procedure outlined in example 15, N-cycl opropy 1-2,6- 
dichloro-3-nitrobenzenesulfonamide (1.15g, 3.70mmol), 60% NaH (444mg, 1 l.lmmol) and 
water (67^tL, 3.70mmol) were reacted to form the desired product (740mg, 68%). *H NMR 
(MeOD-d 4 ): 6 8.06 (d, 1H), 7.24 (d, 1H), 2.29 (m, 1H), 0.60 (m, 4H). 

15 

N-cyclopropyl -3-amino-6-chloro-2-hydroxybenzenesulfonamide 

Following the general hydrogenation procedure outlined in example 15, N-cycIopropyl-6- 
chloro-2-hydroxy-3-nitrobenzenesulfonamide (740mg, 2.53mmol) was reduced with 
hydrogen and 10% Pd/C (350mg) to form the desired product (660mg, 99%). ! H NMR 
20 (MeOD-d 4 ): 5 6.83 (m, 2H), 2.20 (m, 1 H), 0.56 (m, 4H). 

N-(2-bromophenyl)-N-[4-chloro-3-(N"-cyclopropylaminosulfonyl)-2-hydroxyphenyl) urea 
Following the general procedure for urea formation outlined in example 15, N-cyclopropyl 
-3-amino-6-chIoro-2-hydroxybenzenesulfonamide (220mg, 0.84mmol) and 2- 
25 bromophenylisocy anate ( 1 99mg, 1 .0 1 mmol) were coupled to form the desired urea ( 1 35mg, 
35%). LC-MS (m/z) 462.0 (M + ). 

N-[4^hloro-3-(N M -cyclopropylaminosulfonyl)-2-hydroxyphenyl]-N-(2-chlorophenyl) urea 
Following the general procedure for urea formation outlined in example 15, N-cyclopropyl - 
30 3-amino-6-chloro-2-hydroxybenzenesulfonamide (220mg, 0.84mmol) and 2- 

chlorophenylisocyanate (155mg, l.Olmmol) were coupled to form the desired urea (150mg, 
43%). LC-MS (m/) 416.2 (M + ). 

N-[4-chloro-3-(N"-cyclopropylaminosulfonyl)-2-hydroxyphenyl)-N , -<2,3-dichlorophenyl) 
35 urea 

Following the general procedure for urea formation outlined in example 15, N-cyclopropyl ■ 
3-amino-6-chloro-2-hydroxybenzenesulfonamide (220mg, 0.84mmol) and 2,3- 
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dichlorophenylisocyanate (I90mg, l.Olmmo!) were coupled to form ihe desired urea 
(176mg, 46%). LC-MS (rn/z) 452.0 (M + ). 

Example 76, 77 and 78 : Preparation of N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3- 
5 (N"-propylaminosulfonyl)phenyl] urea, N-[4-chloro-2-hydroxy-3-(N M - 

propylaminosulfonyOphenylJ-N'-fl^-dichlorophenyl) urea and N-[4-chloro-2- 
hydroxyl^N'^propylaminosulfonyOphenylJ-N'-Cl-chlorophenyl) urea 

N-propy!-2,6KlichlorcH3-nitroben2enesulfonarnide 

Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
10 dichloro-3-nitrobenzenesulfonyI chloride ( 1 .3g, 4.48mmol), propylamine (264mg, 

4.48mmol) and triethylamine(0.94mL, 6.72mmol) were reacted to form the desired product 
(1.0g,71%). 'HNMR (MeOD-d 4 ):8 7.92(d, IH),7.78(d, 1H), 3.00 (t, 2H), 1.50 (m, 2H), 
0.88 (t, 3H). 

15 N-propyl-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 

Following the general hydrolysis procedure outlined in example 15, N-propyl-2,6-dichloro- 
3-nitrobenzenesulfonamide (l.Og, 3.19mmol), 60% NaH (393mg, 3.19mmol) and water 
(58^dL t 3.19mmol) were reacted to form the desired product (650mg, 69%). LC-MS (m/z) 
295.0 (M+). 

20 

N-propyl-3-amino-6-chloro-2-hydroxybenzenesulfonarnide 

Following the general hydrogenation procedure outlined in example 15, N-propyl-6-chloro- 
2-hydroxy-3-nitrobenzenesulfonamide (650mg, 2.2mmol) was reduced with hydrogen and 
10% Pd/C (320mg) to form the desired product (560mg, 96%). ! H NMR (MeOD-d,): 5 6.83 
25 (m, 1 H), 2.86 (t, 2H) t 1 .50 (m, 2H), 0.87 (t, 3H). 

N-(2-bromophenyl)-N-[4<hloro-2-hydroxy-3-(N M -propylarninosulfonyl)phenyl] urea 
Following the general procedure for urea formation outlined in example 15, N-propyl-3- 
amino-6-chloro-2-hydroxybenzenesulfonamide (186mg, 0.71mmol) and 2- 
30 bromopheny lisocy anate ( 1 40mg, 0.7 1 mmol) were coupled to form the desired urea ( 1 49mg, 
46%). LC-MS (m/z) 464.0 (M + ). 

N-[4K:hloro-2-hydroxy-3-(N"-propylaminosulfonyl)phenyl]-N-(2,3-dichlorophenyl) urea 
Following the general procedure for urea formation outlined in example 15, N-propyl-3- 
35 amino-6-chloro-2-hydroxybenzenesulfonamide ( 1 86mg, 07 1 mmol) and 2,3- 

dichloropheny lisocy anate (133mg, 0.71 mmol) were coupled to form the desired urea 
(259mg, 81%). LC-MS (m/z) 452.0 (M+). 
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N^-chloro^-hydroxyl-S^W-propylaminosulfonyDphenyn-N-^-chiorophenyOurea 
Following the general procedure for urea formation outlined in example 15, N-propyl-3- 
amino-6<hloro-2-hydroxybenzene503lfonamide (186mg, 0.71mmol) and 2- 
5 chlorophenylisocyanate (108mg, 0.7 Immol) were coupled to form the desired urea (148mg, 
50%). LC-MS (m/z) 418.2 (M + ). 

Example 79, 80 and 81 : Preparation of N-(2-bromophenyl)-NM4-chloro-3-(N"- 
ethylaminosuIfonyl])-2-hydroxyphenyl] urea, N-[4.ch!oro-3-(N M -ethylaminosulfonyl)- 
10 2-hydroxyphenyl]-NM2-chlorophenyl) urea, and N-[4-chloro-3-(N"- 
ethylaminosulfonyl)-2-hydroxypte^^ 

N-ethyl-2,6-dichloro-3-nitrobenzenesulfonamide 

Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nitrobenzenesulfonyl chloride (800mg, 2.75mmol), ethylamine (4.13mL, 
15 8.26mmot) and triethylamineU.lSmL, 8.36mmol) were reacted to form the desired product 
(610mg, 74%). 'HNMR(MeOD-d 4 ):57.92 (d, 1H), 7.78(d, 1H), 3.08(q,2H), 1:11 (t, 
3H). 

N-ethyI-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 
20 Following the general hydrolysis procedure outlined in example 15, N-ethyl-2,6-dichloro-3- 
nitrobenzenesulfonamide (1.16g, 3.88mmol), 60% NaH (466mg, 1 1.64mmol) and water 
(70fiL, 3.88mmol) were reacted. The crude product (1.34g) was carried on to the next step 
without purification. >H NMR (MeOD-d 4 ): 5 8.07 (d, 1H), 125 (d, 1H), 3.05 (q, 2H), 1 .12 
(t, 3H). 

25 

N-ethyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide 

Following the general hydrogenation procedure outlined in example 15, crude N-ethyl-6- 
chloro-2-hydroxy-3-nitrobenzenesulfonamide (1.34g) was reduced with hydrogen and 10% 
Pd/C (400mg) to form the desired product (800mg, 82% for two steps). *H NMR (MeOD- 
30 d 4 ): 8 6.85 (d, IH), 6.78 (d, 1H), 2.85 (q, 2H), 0.95 (t, 3H). 

N^-bromophenyO-N'-H-chlorc-HN^thylaminosulfonyl^-hydroxyphenyl] urea 
Following the general procedure for urea formation outlined in example 15, N-ethyl-3- 
amino-6-chIoro-2-hydroxybenzenesulfonamide (266mg, 1.06mmol) and 2- 
35 bromophenylisocyanate (21 lmg, 1.06mmol) were coupled to form the desired urea (21 Img, 
44%). LC-MS (m/z) 450.0 (M + ). 
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N-[4-chloro-3-(N w -ethylaminosulfonyl)-2-hydroxyphenyl]-N-(2-ch!orophenyl) urea 
Following the general procedure for urea formation outlined in example 15. N-ethyl-3- 
amino-6-chloro-2-hydroxybenzenesulfonamide (266mg, l.06mmol) and 2- 
chlorophenylisocyanate (163mg, 1 .06mmol) were coupled to form the desired urea (142mg, 
5 33%). LC-MS (m/z) 04.0 (M + ). 

N-[4<hloro-3-(N ,, ^thylaminosulfonyl)-2-hydroxyphenyl)-N-(2,3-dichlorophcnyl) urea 
Following the general procedure for urea formation outlined in example 15, N-ethyl-3- 
amino-6-chloro-2-hydroxybenzenesulfonamide (266mg, l.06mmol) and 2,3- 
10 dichlorophenylisocyanate (200mg, 1 .06mmol) were coupled to form the desired urea 
( 1 93mg, 4 1 %). LC-MS (m/z) 440.0 (M+). 

Example 82 and 136: Preparation of N-fl-bromophenyD-N'-fS-rN^-IS^tert. 
butoxycarbonyIamino)-5-carboxypentyI]aminosulfonylJ-4-chIoro-2-hydroxyphenylJ 
15 urea and N-[3-[N"-(5-amino-5-carboxypentyl)-aminosulfonyI]-4-chloro-2- 
hydroxyphenyU-NMl-bromophenyl) urea trifluoroacctate 

N-[5-(tert-butoxycarbonylanuno)-5-niethoxycarbonylpentyl]-2,6-dichloro-3- 
nitrobenzenesulfonamide 

Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
20 dichloro-3-nitrobenzenesulfonyl chloride (2.0g, 6.88mmol), Boc-Lys-OMe acetate (2.206g, 
6.88mmol) and triethylamine(2.4mL, 17.2mmoI) were reacted to form the desired product 
(L25g, 35%). ! H NMR (MeOD-o^): 8 7.93 (d, 1H), 7.78 (d, 1H), 4.02 (m, 1H), 3.70 (s, 3H), 
3.04 (t, 2H), 1 .69 (m, 2H), 1 .50 (m, 4H), 1 .43 (s, 9H). 

25 N-[5-(tert-butoxycarbonylarnino)-5-<:arboxypentyl]-6-chloro-2-hydroxy-3- 
nitrobenzenesulfonamide 

Following the general hydrolysis procedure outlined in example 15, N-[5-(tert- 
butoxycarbonylamino)-5-methoxycarbonylpentyl]-2,6-dichlorc^3-nitrobenzenesulfonamide 
(1.2g, 2.33mmol), 60% NaH (379mg, 9.32mmol) and water (84uJL, 4.66rnmol) were reacted 
30 to form the desired product (850mg, 76%). ! H NMR (MeOD-d 4 ): 5 8.05 (d, 1H), 7.22 (d, 
lH),4.00(m, 1H),3.01 (t,2H), 1.72(m, 2H), 1.50-1.65 <m,4H), 1.44(s,9H). 

N-[5-(tert-butoxycaiftonylaj™o>5-carbo^ 
hydroxybenzenesulfonamide 
35 Following the general hydrogenation procedure outlined in example 15, N-[5-(tert- 

butoxycarbonyIamino)-5-carboxypentyl]-6-chloro-2-hydroxy-3-nitrobenzenesulfonarnide 
(204mg, 0.42mmol) was reduced with hydrogen and 10% Pd/C (lOOmg) to form the desired 
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product (189mg, 100%). l H NMR (MeOD-d 4 ): 8 6.84 (m, 1H), 4.08 (m, 1H), 2.92 (t, 2H), 
1 .75 (m, 2H), 1 .55 (m, 4H), 1 .44 (s, 9H). 

N-(2-bromophenyl)-N-[3-[N M -[5-(tert-butoxycarbonylamino)-5. 
5 carboxypentyl]aminosulfonyl]-4-chloro-2-hydroxyphenyi] urea 

Following the genera] procedure for urea formation outlined in example 15, N-l5-(terl- 
butoxycarbonyIamino)-5-carboxypentyl]-3-amino-6-chloro-2-hydroxybenzenesulfonamide 
(189mg, 0.42mmol) and 2-bromopheny!isocyanate (84mg t 0.42mmol) were coupled to form 
the desired urea (20mg, 7%). LC-MS (m/z) 65 1 .2 (M + ). 

10 

N-[3-[NM5-amino-5-cafboxypentyl)aminos^^^ 
bromophenyl) urea trtfluoroacetate 

Following the general procedure for Boc deprotection in example 36, N-(2-bromophenyl)- 
N-[3-{N M -[5-(tert-butoxycarbonylamino)-5-carboxypentyl]-aminosulfonylH-chloro-2- 
15 hydroxyphenyl] urea ( 1 08mg, 0. 1 7mmol) was stirred in 1 mL of trifluoroacetic acid to form 
the desired product (75mg, 66%). LC-MS (m/z) 551.2 (M+). 

Example 83 and 137: Preparation of N-[3-[N M -[5-(tert-butoxycarbonyIamino)-5- 
carboxypentyl]aminosulfonyl]-4^1oro-2-bydroxyphenyl]-N , -(23-dichloroD 
20 urea and N^S-IN'XS-amino-S^arboxypentyOaminosuIfonylJ-^cbloro-lr 
hydroxypheny!]-NM2,3-dichlorophenyl) urea hydrochloride 

N-[3-[N"-[5-(tert-butoxycarbonylamm^^ 
hydroxyphenyl]-N-(2,3-dichlorophenyl) urea 

Following the general procedure for urea formation outlined in example 15, N-[5-(tert- 
25 butoxycaii>onylarnino)-5^aitoxypentyl]-3-arm^ 

(233mg, O.518mmol) and 2,3-dichlorophenyIisocyanate (98mg, 0.518mmol) were coupled 
to form the desired urea (lOOmg, 30%). LC-MS (m/z) 641.2 (M+). 

N-[3-[NM5-anuno-5^art>oxype^^ 
30 dichlorophenyl) urea trtfluoroacetate 

Following the general procedure for Boc deprotection in example 36, N-[3-[N n -l5-(tert- 
butoxycarbonylamino)-5-cartx>xypentyl]anu^^ 

(2,3-dichlorophenyl) urea (lOOmg, 0.16mmol) was stirred in lmL of trifluoroacetic acid to 
form the desired product (78mg, 74%). LC-MS (m/z) 541.0 (M+). 

35 
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Example 84 and 85 ; Preparation of N-(2-bromophenyl)-NM4-chloro-2-hydroxy-3-[N ,, - 
(2-hydroxyethyl)aminosulfonyl] urea and N-(2-bromophenyl)-N > -[3-[N M -[[(2- 
bromophenylamino)carboxy]ethyl]-aminosulfonyl]-4-chloro-2-hydroxyphenyl] urea 

2-benzyloxyethylamine 

5 To a solution of ethanolamine (5g t 8 1 .8mmol) in lOOmL of dried THF was added 60% NaH 
(3.27g, 81.8mmol) at room temperature. The mixture was heated to reflux for 30min, then 
benzyl chloride (9.32g, 73.6 mmol) was added. The resulting mixture was refluxed for 3 
hours. The mixture was concentrated, the residue was diluted with IN aq. HCI, extracted 
with dichloromethane. The aqueous layer was adjusted to pH > 14 with 10% aq. NaOH, 

10 extracted with dichloromethane. The organic was dried over MgSC>4, concentrated to give 
desired product (10. II g, 82%). ! H NMR (CDCl 3 ): 5 7.34 (m, 5H), 4.54 (s, 2H), 3.54 <t, 
2H), 2.93 (t, 2H). 

N-(2-benzyloxyethyl)-2,6-dichloro-3-nitrobenzenesulfonamide 
15 Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nitrobenzenesulfonyl chloride (2.0g, 6.88mmol), 2-benzyloxyethyl amine(1.04g, 
6.88mmol) and triethylamine(1.92mL, 13.76mmol) were reacted to form the desired 
product (2.31g, 83%). *H NMR (MeOD-dJ: 6 7.69 (d, 1H), 7.53 (d, 1H), 7.25 (m, 3H), 7.14 
(d, 2H), 4.26 (s, 2H), 3.45 (t, 2H), 3.36 (t, 2H). 

20 

N-(2-benzyloxyethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 
Following the general hydrolysis procedure outlined in example 15, N-(2-benzyloxyethyl)- 
2,6-dichloro-3-nitrobenzenesulfonamide (2.31g, 5.71mmol), 60% NaH (683mg, 17.1mmol) 
and water (103jiL, 5.72mmol) were reacted to form the desired product (1.70g, 77%). LC- 
25 MS(m/z)387.5(M + ). 

N-(2-hydroxyethyl)-3-amino-6K:hloro-2-hydroxybenzene5ulfonamide 
Following the general hydrogenation procedure outlined in example 15, N-(2- 
benzyloxyethyl)-6^hloro-2-hydroxy-3-nitrobenzenesulfonamide (366mg, O.95mmol) was 
30 reduced with hydrogen and 10% Pd/C (170mg). The crude product (265mg) was carried on 
to the next step without purification. 

N-(2-brorrK>phenyl)-N44^hto urea 
and N-(2-bromophenyl>N-l3-[N"-[[(2-bromophenylainino)carboxy]ethyi]am!nosulfonyl]- 
35 4-chloro-2-hydroxyphenyl] urea 

Following the general procedure for urea formation outlined in example 15, crude N-(2- 
hydroxyethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonarnide (265mg) and 2- 
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bromophenylisocyanate(1 87mg, 0.95mmol) were coupled to form the desired urea 84 
(54mg, 12% for two steps). LC-MS (m/z) 466.0 (M+); and urea 85 ( lOmg, 1 .6% for two 
steps). LC-MS (m/z) 663.0 (M + ). 

5 Example 86 and 149 : Preparation of N-[3-[N"-(2-benzyloxyethyl)-aminosulfonylH- 
chIoro-2-hydroxyphenyl]-NM2,3-dich!orophenyl) urea and N-[3-[N M -(2- 

hydroxyethyl)aminosulfony!M^ urea 

N-(2-benzyloxyethyl)-3-amino-6-chloro-2-hydroxybenzenesuIfonarnide 
A mixture of N-(2-benzyloxyethy0-6-chloro-2-hydroxy-3-nitrobenzenesulfonairude ( 1 57 
10 mg, 0.41mmol) in THF (15mL) and 5% aq. NaHC0 3 (lOmL) was stirred at room 

temperature, sodium dithionite (1.5g) was added in 0.2g potion. The mixture was acidified 
with IN aq. HC1, extracted with ethyl acetate. The organic layer was dried over MgS0 4 
and concentrated to give the desired product (120mg, 82%). LC-MS (m/z) 357.0 (M+). 

15 N-[3-[N H -(2-benzyloxyethyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N-(2,3- 
dichlorophenyl) urea 

Following the general procedure for urea formation outlined in example 15, N-(2- 
benzyloxyethyl)-3-amino-6^hloro-2-hydroxybenzenesulfonarnide (119mg, 0.33mmol) and 
2,3-dichlorophenylisocyanate (44mg, 0.23mmol) were coupled to form the desired urea 
20 (94mg, 75%). LC-MS (m/z) 546.0 (M+). 

N^S^N^^-hydroxyethyOaminosulfonyll^-chloro^-hydroxyphenyU-N'-f^- 
dichlorophenyl) urea 

To a solution of N-[3-[N ,, -(2-benzyloxyethyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl]- 
25 N -(2,3-dichlorophenyl) urea (46mg, 0.08mmol) in 3mL of dichloromethane was added 
iodotrimethylsilane (38mg, 0.19mmol). The mixture was stirred for 16 hours at room 
temperature. Purification by column chromatography on silica gel, eluting with ethyl 
acetate/hexane (60/40, v/v), gave the desired product (14mg, 37%). LC-MS (m/z) 455.8 
(M + ). 

30 

Example 87. 88. and 89 : Preparation of N-(2-bromophenyI)-N , -[4-chloro-3-(N M - 
cyclopropylmethylaminosulfonyl)-2.hydroxy phenyl]urea, N«[4-chloro- 3-(N M - 
cydopropylmethylaminosul^ 
and N44n:Moro-3-(N^cyclopropyta 
35 chlorophenyl)urea 

N-cyclopropylmethyl-2,6 dichloro-3-nitrobenzenesulfonamide 
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Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nitrobenzenesuIfonyl chloride ( 1 .5g, 5.2mmol), aminomethyl cyclopropane 
hydrochloride (0.56g, 5.2mmol) and triethylamine ( 1 .8mL, 12.9 mmol) were reacted to 
form the desired product (1.28g, 84%). LC-MS m/z 325 (M + ). 

5 

6-chloro-N~cyclopropylmethyl-2-hydroxy-3-nitrobcnzenesulfonamide 
Following the general hydrolysis procedure outlined in example 15, N-cyclopropylmethyl- 
2,6 dichloro-3-nitrobenzcnesulfonamide (0.85g, 2.6mmol), 80% NaH (0.23g, 9.8mmol) and 
water (56jiL, 3. 1 mmol) were reacted to form the desired product (0.58g, 72%). LC-MS m/z 
10 307 M+). 

3-amino-6-chloro-N-cyclopropylmethyl-2-hydroxybenzenesulfonamtde 
Following the general hydrogenation procedure outlined in example 15, 6-chloro-N- 
cyclopropylmethyl-2-hydroxy«3-nitrobenzenesulfonamide (0.1 g f 3.2mmol) was reduced 
1 5 with hydrogen and 1 0 % Pd/C (0. 1 g) to form the desired product (0.08g, 89%). LC-MS m/z 
277 (M + ). 

N-(2-bromophenyl)-N'-[4-chIo^ 
phenyl]urea 

20 Following the general procedure for urea formation outlined in example 1 5, 3-amino-6- 
chloro-N-cyclopropylmethyl-2-hydroxybenzenesulfonamide (0.23g, 0.77mmol) and 2- 
bromophenylisocyanate(100ML, 0.81 mmol) were coupled to form the desired urea (0.1 9g, 
52%). LC-MS m/z 474(M+). 

25 N-l4-chloro-3-(N t, -cyclopropylmethylaminosulfonyl)-2-hydroxyphenyl]-N-(2,3 
dichlorophenyl) urea 

Following the general procedure for urea formation outlined in example 15, 3-amino-6- 
chloro-N-cyclopropylmethyl-2-hydroxybenzenesulfonamide (0.23g, 0.77mmol) and 2,3- 
dichlorophenylisocyanate (lOO^iL, 0.76mmol) were coupled to form the desired urea (0.1 9g, 
30 53%). LC-MS m/z 464 (M+). 

N-[4-chloro-3<N"-cyclopropylmethylaminosulfonyl)-2-hydroxyphenyl]-N , -(2- 
chlorophenyl)urea 

Following the general procedure for urea formation outlined in example 15, 3-amino-6- 
35 chloro-N-cyclopropylmethyl-2-hydroxybenzenesulfonamide (0.23g, 0.77mmol) and 2- 
chlorophenylisocyanate(95nL, 0.79mmol) were coupled to form the desired urea (0.07g, 
21 %). LC-MS m/z 430 (M + ). 
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Exam ple 90. 91, and 92 : Preparation of N-(2-bromophcnyl)-N , -[4.chloro-2 hydroxy-3- 
[N"-methoxy-N ,, -nicthylaminosulfonyl)phenyI]urea, N-[4-chloro-2-hydroxy-3-(N"- 

5 me thoxy-N M -methylamino^^ 

chlorophenyl)-NM^ch»oro-2.hydroxy-3-(N ,, -^lelhoxy-N ,, - 

methylaminosulfonyl)phenyl]urea 

(N-methoxy N-methyl)-2,6-dich!oro-3-nitrobenzenesulfonamide 

Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
10 dichloro-3-nitrobenzenesulfonyl chloride (1.5g, 5.2mmol), N.ODimeihylhydroxylamine 
hydrochloride (0.52g, 5.3mmol) and triethylamine (2.0mL, l4.3mmol) were reacted to form 
the desired product ( 1.04g, 63%). LC-MS m/z 315 (M + ). 

(N-methoxy-N-methyl^6<hloro-2-hydroxy-3-nitroben7xnesulfonamide 
15 Following the general hydrolysis procedure outlined in example 15, (N-methoxy, N- 
n*ethyl)-2,6-dichloro-3-nitrobenzenesulfonamide 

(1 .Og, 3.2rnmol), 80% NaH (0.30g, 9.6rnmol) and water (58U.1, 3.2mmol) were reacted to 
form the desired product (0.66g, 69%). LC-MS m/z 297 (M+). 



20 (N-rr«thoxy-N-nTethyl)-3-aniinc-6-chloro-2-hydroxybenzenesulfonamide 

Following the general hydrogenation procedure outlined in example 15, (N"-methoxy-N M - 
rnethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 

(0.66g, 2.2mmol) was reduced with hydrogen and 10 % Pd/C (0.66g) to form the desired 
product (0.50g, 85%). LC-MS m/z 266.8 (M + ). 

25 

N-(2-bromophenyl)-N-[4-chloro-2-hydroxy-3-[N ,, -methoxy-N ,T - 
methylaminosulfonyl)phenyl]urea 

Following the general procedure for urea formation outlined in example 15, (N w -methoxy 
N"-methyl)-3-amino-6-chlorc-2-hydroxybenzenesulfonamide (0.1 5g, O.56mmol) and 2- 
30 bromophenylisocyanate (69uL, 0.56mmol) were coupled to form the desired urea (0.12g, 
45%). LC-MS m/z 464(M + ). 



N-[4-chlorc-2-hydroxy-3-(N w -methoxy-N M -methylairunosulfonyl)phenyl]-N-(2,3- 
dich!orophenyl)urea 

35 Following the general procedure for urea formation outlined in example 15, (N"-methoxy 
N M -rnethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonarnide (0.15g, O.56mmol) and 2,3- 
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dichlorophenylisocyanate (74pL, 0.56mmol) were coupled lo form the desired urea (0.086g, 
34%). LC-MS m/z 454(M+). 

N-(2-chlorophenyl)-N-[4-chloro-2-hydroxy-3-(N M -methoxy-N M - 
5 methyIaminosulfonyl)phenyl]urea 

Following the general procedure for urea formation outlined in example 15, (N^-methoxy- 
N"-methyl)-3-amino*6-chloro-2-hydroxybenzenesulfonamide (0.15g, 0.56mmoi) and 2- 
chlorophenylisocyanate (68uX, O.56mmol) were coupled to form the desired urea (0.077g, 
33%). LC-MS m/z 420(M+). 

10 

Example 93, 94, and 95 : Preparation of N-C^bromophcnyO-N'-^chloro^-hydroxy-a- 
(N'^pyrrolidinylaminosulfonyOphenyllurea, N-[4-chloro-2-hydroxy-3-(N M - 
pyrroltdinylammosulfonyOphenyll-N'^l^-dichlorophenyDurea, and N-(2- 
15 chlorophenyl)-NH4-chloro-2-hydroxy-3-(N^ 

(N-pyrrolidinyl)-2,6dichloro-3-nitrobenzenesulfonamide 

Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nitrobenzenesulfonyl chloride (1.51 g, 5.2mmol), pyrrolidine (435ul., 5.2mmoI) 
and triethyIamine(l.lmL, 7.8mmol) were reacted to form the desired product (U6g, 68%). 
20 LC-MS m/z 325(M+). 

(N-pyrrolidinyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 
Following the general hydrolysis procedure outlined in example 15, (N-pyrrolidinyl)-2,6 
dichloro-3-nitrobenzenesulfonamide 
25 (L12g, 3.4mmol), 80% NaH (0.3 lg, 10.3mmol) and water (74U.L, 4.Immol) were reacted 
to form the desired product (0.94g, 69%). LC-MS m/z 307(M + ). 

(N-pyrrolidinyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide 

Following the general hydrogenation procedure outlined in example 15, (N-pyrrolidinyl)-6~ 
30 chloro-2-hydroxy-3-nitrobenzenesulfonamide (0.73g, 2.4mmol) was reduced with hydrogen 
and 10 % Pd/C (0.73g) to form the desired product (0.69g, crude). MS m/z (M+H) 276.9, 
278.89, 279.88. 

N-(2-bromophenyl)-N-[4-chloro-2-hydroxy-3-(N M -pyrrolidinyl aminosuIfonyl)phenyI]urea 
35 Following the general procedure for urea formation outlined in example 1 5, (N- 
pyrrolidinyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide 
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(0.23g, 0.83mmol) and 2-bromophenylisocyanate (102|iL, 0.83mmol) were coupled to 
form the desired urea (O.lg, 26%). LC-MS m/z 476(M + ). 

N-[4-chloro-2-hydroxy-3-(N ,, -pyiroltf^ 
5 dichlorophenyl)urea 

Following the general procedure for urea formation outlined in example 15, (N- 
pyrrolidinyl>3-amino^^hloro-2-hydroxybenzenesulfonamide 

(0.23g, 0.83mmol) and 2,3-dichlorophenylisocyanate(l lOuX, 0.83mmol) were coupled to 
form the desired urea (0.1 Og, 26%). LC-MS m/z 464(M + ). 

10 

N-(2<hlorophenyl)-N44<hlor^^ 

Following the general procedure for urea formation outlined in example 15, (N- 
pyrrolidinyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide 

(0.23g, 0.83mmoi) and 2-chlorophenylisocyanate(100nL, 0.83mmol) were coupled to form 
15 the desired urea (0. lg, 28%). LC-MS m/z 420(M + ). 

Example 96 and 97 : Preparation of N-(2.bromophenyl)-N , -[4-chloro-2-hydroxy-3-[(4- 
pyridinylaminosulfonyI]phenyl] urea and N-[4-chloro-2-hydroxy.3-[(4- 
pyridinylaminosulfonylJphenyll-N'^l^dichlorophenyl) urea* 

20 N-(4-Pyridinyl)-2,6-dichloro-3-nitrobenzenesulfonamide 

Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nitrobenzenesuIfonyl chloride (500mg, 1.72mmoI), 4-aminopyridine 
(165mg,1.75mmo!) and triethylamine (0.36mL,2.58mmoI) were reacted to form the desired 
product (446mg, 76%). EI-MS m/z 346(M-H)-. 

25 

N-(4-Pyridinyl)-6-chloro-2-hydroxy-3-nitrobenzenesu!fonamide 

Following the general hydrolysis procedure outlined in example 15, N-(4-pyridinyl)-2,6- 
dichloro-3-nitrobenzenesulfonamide (540mg, 1.55mmol), 80% NaH (2l7mg,7.25mmol) 
and water (0.045mL, 2.46mmol) were reacted to form the desired product (170mg, 33%). 
30 EI-MS m/z 328(M-H)'. 

N-(4-Pyridinyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide 

Following the general hydrogenation procedure outlined in example 15, N-(4-pyridinyl>6- 
chloro-2-hydroxy-3-nitrobenzenesulfonamide (22.0mg, 0.066mmol) was reduced with 
35 hydrogen and Pd/C ( 1 0.3mg) to form the desired product ( 1 8.0mg, 90%). EI-MS m/z 
298(M-H)~. 
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N-(2-Bromophenyl)-N-[4-chloro-2-hydroxy-3-[(4-pyridinylaiTiinosu!fonyl]phenyl] urea 
Following the general procedure for urea formation outlined in example 15 , N-(4- 
pyridinyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (52.6mg, O.I7mmol) and 2- 
bromophenylisocyanatc (0.02l6mL, 0.17mmol) were coupled to form the desired urea 
(66.5mg, 76%). El-MS m/z496(M-H)-. 

N-[4-Chloro-2-hydroxy-3-[(4-pyridinylaminosulfonyl]phenyl]-N-(2,3-dichlorophenyl) 
urea. 

Following the general procedure for urea formation outlined in example 15 , N-(4- 
pyridinyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (52.6mg, 0.017mmol) and 2,3- 
dichlorophenylisocyanate (0.023mL f 0.17mmol) were coupled to form the desired urea 
(62.8mg, 73%). EI-MS m/z485(M-H)\ 

Example 98 and 99 : N-(2-broraophenyl)-N'-[4-chloro-2.hydroxy-3-I[[2-(tetrahydro-2- 
furanyl)methyI]aminosuIfonyl)phenyl] urea and N-[4-chloro-2-hydroxy-3-[[[2- 
(tetrahydro-2-furanyl)methyl]amm^ urea. 
N-(2-Tetrahydrofurfuryl)-2,6-dichloro-3-nitrobenzenesulfonamide 
Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nitrobenzenesuIfonyl chloride (997mg, 3.43mmol), 2-tetrahydrofurfurylamine 
(0.37mL, 3.58mmol) and triethylamine (0.72mL, 5.16mmol) were reacted to form the 
desired product ( 1 04g, 86%). EI-MS m/z 353(M-H)". 

N-(2-Tetrahydrofurfuryl>6-chloro-2-hydroxy-3-nitrobenzenesuIfonamide 
Following the general hydrolysis procedure outlined in example 15, N-(2- 
tetrahydrofurfuryl)-2,6-dichloro-3-nitrobenzenesulfonamide (660mg, 1.86mmol), 80% NaH 
(169mg, 5.63mmol) and water (0.035mL, 1.95mmol) were reacted to form the desired 
product (380mg, 61%). EI-MS m/z 335(M-H)". 

N-(2-Tetrahydrofurfuryl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide 
Following the general hydrogenation procedure outlined in example 15, N-(2- 
tetrahydrofurf ury l)-6-chloro-2-hy droxy-3-nitrobenzenesulfonamide (340mg, 1 .0 1 mmol) 
was reduced with hydrogen and Pd/C (158mg) to form the desired product (304mg, 98%). 
EI-MS m/z 305(M-H)-. 

N-(2-Bromophenyl)-N^[4-chloro-2-hydroxy-3-[[[2-(tetrahydro-2- 
furanyl)methyI]aminosuIfonyI]phenyl] urea 
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Following the general procedure for urea formation outlined in example 15 , N-(2- 
tetrahydrofurfuryl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (1 52mg, 0.49mmol) 
and 2-bromophenylisocyanate (0.061 mL, 0.49mmol) were coupled to form the desired urea 
(98mg, 40%). EI-MS m/z 504(M-H)- 

5 

N-[4-Chloro-2-hydroxy-3-[[[2-(tctrahydrO'2-furanyl)methyl]aminosulfonyl]phenyl]-N- 
(2,3-dichlorophenyl) urea 

Following the general procedure for urea formation outlined in example 15 , N-(2- 
tetrahydrofurfuryl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide ( I52mg, 0.49mmol) 
10 and 2,3-dichlorophenylisocyanate (0.065mL, 0.49mmol) were coupled to form the desired 
urea ( 1 84mg, 76%). EI-MS m/z 492(M-H)- . 

Example 100 and 101 : Preparation of N^l-bromophenyO-N'-^-chloro.Z.hydroxy-S- 
[[[(2R)-(tetrahydro-2-furanyl)methyl]aminosulfonyI]phenyl] urea and N-[4-chloro-2- 
15 hydroxy-3-[[[(2R)-(tetrahydro-2-furanyl)methyl]aminosulfonyl]phenyl]-N , -(2^- 

dichlorophenyl) urea. 

N-((2R)-Tetrahydrofurfuryl)-2,6-dichloro-3-nilrobenzenesulfonamide 
Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nitrobenzenesulfonyl chloride (993mg, 3.41mmol)< (2R)- 
20 tetrahydrofurfurylamine (0.36mL, 3.49mmol) and triethylamine(0.72mL, 5.1 7mmol) were 
reacted to form the desired product (1.17g, 97%). EI-MS m/z 353(M-H)-. 

N-((2R)-Tetrahydrofiir^ 

Following the general hydrolysis procedure outlined in example 15, N-((2R)- 
25 tetrahydrofurfuryl)-2,6-dichloro-3-nitrobenzenesulfonamide ( 1 . 1 7g, 3.29mmol), 80% NaH 
(303mg, lO.lmmol) and water (0.063mL, 3.49mmol) were reacted to form the desired 
product (690mg, 63%). EI-MS m/z 335(M-H)\ 

N-((2R)-Tetrahydrofurfuryl)-3-amino-6-chIoro-2-hydroxybenzenesuIfonamide 

30 Following the general hydrogenation procedure outlined in example 15, N-((2R)- 

tetrahydrofurfury l)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (660mg, 1 .96mmol) 
was reduced with hydrogen and Pd/C (303mg) to form the desired product (563mg, 94%). 
EI-MS m/z 305(M-H)~. 

35 N-(2-Bromophenyl)-N-[4-chIoro-2-hydroxy-3-[[[(2R)-(tetrahydro-2- 
furanyl)methyI]aminosulfonyl]phenyl] urea 
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Following the general procedure for urea formaiion outlined in example 15 , N-((2R)- 
tetrahydrofurfuryl)-3-amino-6-chIoro-2-hydroxybenzenesulfonamide (260mg, 0.85mmol) 
and 2-bromophenyIisocyanate (0.1 lmL, 0.85mmol) were coupled to form the desired urea 
( 1 27mg, 30%). EI-MS m/z 504(M-H)" 

N-[4-Chloro-2-hydroxy-3-[[[(2R)-(teirahydro-2-furanyl)meihyl]aminosulfonyI]phenyl]-N- 
(2,3-dichlorophenyl) urea 

Following the general procedure for urea formation outlined in example 15 , N-((2R)- 
tetrahydrofurfuryl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (260mg, O.85mmol) 
and 2,3-dichlorophenylisocyanate (0.1 1 mL, O.85mmol) were coupled to form the desired 
urea (306mg, 75%). EI-MS m/z 492(M-H)-. 

Example 102 and 103 : Preparation of N-(2-bromophenyl)-N , -[4-chloro-2-hydroxy-3- 
[[[(2S)-(tetrahydro-2-furanyl)methyl]aminosulfonyl]phenyl] urea and N-[4-chloro-2- 
hydroxy-3-[[[(2S)-(tetrahydro-2-furanyl)methyl]aminosulfonyi]phenyJ]-N , -(2,3- 

dichlorophenyl) urea, 

N-((2S)-Tetrahydrofurfuryl)-2,6-dichloro-3-nitrobenzenesulfonamide 
Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nitrobenzenesulfonyl chloride (l.OOg, 3.44mmoI), (2S)-tetrahydrofurfurylamine 
(0.33mL, 3.20mmol) and triethylamine (0.72mL, 5.17mmol) were reacted to form the 
desired product (1 .12g, 99%). EI-MS m/z 353(M-H)\ 

N-((2S)-Tetrahydrofurfuryl)-6^hloro-2-hydroxy-3-nitrobenzenesulfonamide 
Following the general hydrolysis procedure outlined in example 15, N-((2S)- 
tetrahydrofurfuryl)-2,6-dichloro-3-nitrobenzenesulfonamide (1.12g, 3.15mmol), 80% NaH 
(284mg, 9.47mmol) and water (0.057mL, 3.16mmol) were reacted to form the desired 
product (280mg, 26%). EI-MS m/z 335(M-H)". 

N-((2S>Tetrahydrofurfuryl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide 
Following the general hydrogenation procedure outlined in example 15, N-((2S)- 
tetrahydrofurfuryl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (270mg, 0.80mmol) 
was reduced with hydrogen and Pd/C (140mg) to form the desired product (226mg, 94%). 
EI-MS m/z 305(M-H)-. 

N-(2-Bromophenyl)-N-[4-chloro-2-hydroxy-3-[[[(2S)-(tetrahydro-2- 
furanyl)methyI]aminosulfonyl]phenyl] urea 
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Following the general procedure for urea formation outlined in example 15 , N-((2S)- 
tetrahydrofurfuryl)"3-amino-6-chloro-2-hydroxybenzenesulfonamide (I I3mg, 0.37mmol) 
and 2-bromophenylisocyanatc (0.045mL, 0.37mmol) were coupled to form the desired urea 
(143mg, 77%). El-MS m/z 504(M-H)" 

5 

N-[4-Chloro-2-hydroxy-3-[[[(2SHtetrahydro-2-furanyl)methyl]amino5;ulfonyl]phenyll-N , - 
(2,3-dichlorophenyl) urea 

Following the general procedure for urea formation outlined in example 15 , N-((2S)- 
tetrahydrofurfuryl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (1 13mg, 0.37mmot) 
1 0 and 2,3-dichloropheny lisocyanate (0.049mL, 0.37mmol) were coupled to form the desired 
urea (52.5mg, 29%). EI-MS m/z 492(M-H)\ 

Example 104. 105. and 106 : Preparation of N-tl-bromophenyD-N^^-chloro-l- 
hydroxy^^N^-cyclopentylaminosuIfonyOphenyllurea, N-l4-chloro-2-hydroxy-3-(N M - 
1 5 cydopentyIaminosulfonyl)phenyl]-N , .(2,3-dichlorophenyl)urea, and N-(2- 

chlorophenyl)-N'-l4-chloro-2-hydroxy-3^N"-cyclopentyIaininosu!fonyl)phenyl]urea 

(N-cyclopentyl)-2,6 dichloro-3-nitrobenzenesulfonamide 

Following the general procedure for sulfonamide formation outlined in example 1 5, 2,6- 
dichloro-3-nitrobenzenesulfonyl chloride (1.6g, 5.5rnmol), cyclopentylamine (0.54mL, 
20 5.5mmol) and triethylamine (! A mlL, 7.8mmol) were reacted to form the desired product 
( 1 . 1 g, 59%). LC-MS m/z 339(M + ). 

(N-cyclopentyl)-6^chlon>-2-hydroxy-3-nitrobenzenesu!fonamjde 
Following the general hydrolysis procedure outlined in example 15, (N-cyclopentyl)-2,6 
25 dichloro-(3-nitrobenzenesu1fonamide 

(0.76g, 2.2mmol), 80% NaH (0.22g, 7.3mmol) and water (45uJL, 2.5mmol) were reacted to 
form the desired product (0.49g, 68%). LC-MS m/z 321(M + ). 

(N-cyclopentyl>3-amino-6-chloro-2-hydroxybenzenesulfonamide 
30 Following the general hydrogenation procedure outlined in example 15, (N-cyclopentyl)-6- 
chloro-2-hydroxy-3-nitrobenzenesulfonarnide (0.54g, L7rnmo1) was reduced with hydrogen 
and 10 % Pd/C (0.54g) to form the desired product (0.45g, crude). LC-MS m/z 291 (M + ). 

N-(2-bromophenyl)-N , -[4^hloro-2-hydroxy-3-(N"-cyclopentylaminosulfonyl)phenyl]urea 

35 Following the general procedure for urea formation outlined in example 15, (N- 

cyclopentyl)-3-arnino-6-chloro-2-hydroxybenzenesulfonamide (0.1 5g, 0.52mmol) and 2- 
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bromophenyiisocyanate (64ul>, O.52mmol) were coupled to form the desired urea (0. Jg, 
39%). LC-MS m/z488(M+). 

N-^-chloro-Z-hydroxy-S^N'^cyclopcntylaminosulfonyOphenyll-NHl^- 
5 dichlorophenyl)urea 

Following the general procedure for urea formation outlined in example 15, (N- 
cyclopentyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (O.I5g, 0.52mmol) and 2,3- 
dichlorophenylisocyanate(68^L, 0.52mmol) were coupled to form the desired urea (O.lOg, 
40%). LC-MS m/z 478(M + ). 

10 

N-(2-chlorophenyl)-N44^hloro-2-hydro^^ 

Following the general procedure for urea formation outlined in example 15, (N- 
cyclopentyl)-3-arTuno-6^hloro-2-hydroxybenzenesulfonarnide (0.1 5g, 0.52mmo!) and 2- 
chlorophenylisocyanate (62|iL, 0.52mmol) were coupled to form the desired urea (O.lg, 
15 43%). LC-MS m/z 444(M + ). 

Example 107. 108, and 109 ; Preparation of N-(2-bromophenyi)-NM4-chloro-2- 
hydroxyO-(N"-isoxazolidinyl 
20 N'^isoxazolidinylaminosulfonyDphenylJ-N'^l^-dichlorophenylJurea, and N-(2- 

chlorophenyl)-NH4-chloro-2-hydroxy-3-( N"- 
isoxazoHdinylaminosulfonyl)phenyl]urea 

N-(ethoxycarbonyl)isoxazolidine 

To a solution of KOH (6.4g, 0.1 lmol) and hydroxyurethane (12g, 0.1 Imol) in ethanol 
25 (50mL) was added 1 ,3-dibromopropane (5.8mL, 0.057mol). The resulting suspension was 
heated at reflux for 1 hour. After the mixture was cooled to room temperature, an additional 
portion of KOH (3.2g, 0.055mol) and of dibromopropane (2.9mL, 0.028mol) was added. 
The mixture was then refluxed for 1 hour, cooled to room temperature, and solvent was 
evaporated. The residue was suspended in boiling ether three times and filtered. The 
30 combined filtrates were dried over sodium sulfate, filtered, and evaporated. A portion of 3g 
of the crude product was purified by flush column chromatography (EtOAC/Hexane, 
gradient elution), yielding 1.1 8g of N-(ethoxycarbonyl)isoxazolidine. 1 H NMR (CDCI3) 6 
1.15(1. 3H), 2.15 (q, 2H), 3.55(t, 2H), 3.8 (t, 2H),4.1(q, 2H). 

35 Isoxazolidine hydrochloride 

N-(ethoxycarbonyl)isoxazolidine (1.18g, 9.1mmol) was dissolved in aqueous HCI (6N, 
7mL)and heated at reflux for 2 hours. After being cooled to room temperature, this solution 
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was washed with ether (3x) and then evaporated affording crude isoxazolidine 
hydrochloride which was recrystalized from ethanol/ether yielding 0.79 g (80%) of 
isoxazolidine hydrochloride. 1 H NMR (CDC1,; CH,OD), 8 2.5 (q, 2H), 3.55 (t, 2H), 4.2(t, 
2H). 

5 

(N-isoxazolidinyl)-2,6-dichloro-3-nitrobenzenesulfonamide 

Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nkrobenzenesulfonyl chloride (1 .5g, 5.2mmol), isoxazolidine hydrochloride 
(0.56g, 5.2mmol) and triethylamine (2.2mL, 15.5 mmol) were reacted to form the desired 
10 product (1.2g, 71%). LC-MS m/z 327 (M+). 

(N-isoxazolidinyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 

Following the general hydrolysis procedure outlined in example 15, (N-isoxazolidinyl)-2,6- 
d ic h I oro-3-n i trobenzenesul f onamide 
15 ( 1 .08g, 3.3mmol), 80% NaH (0.3g, 1 0.Ommol) and water (72^iL, 4mmol) were reacted to 
form the desired product (0.79g, 77%). LC-MS m/z 309(M+). 

(N-isoxazolidinyl)-3-amino^^hloro-2-hydroxybenzenesulfonarriide 
Following the general hydrogenation procedure outlined in example 15, (N-isoxazolidinyl)- 
20 6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 

(0.84g, 2.7mmol) was reduced with hydrogen and 10 % Pd/C (0.84g) to form the desired 
product (0.75g crude). LC-MS m/z 279(M + ). 

N-(2-bromophenyl)-N-[4-chloro-2-hydroxy-3-(N M - 
25 isoxazolidinylaminosulfonyl)phenyl]urea 

Following the general procedure for urea formation outlined in example 15, (N- 

isoxazolidinyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide 

(0.25g, O.Wmmol) and 2-bromophenylisocyanate (1 lO^L, 0.90rnrrtol) were coupled to 

form the desired urea (O.lg, 23%). LC-MS m/z 476(M+). 

30 

N-{4-chioro-2-hydroxy-3-(N M -isoxazolidinylaminosulfonyl)phenyl]-N-(23- 
dichlorophenyl)urea 

Following the general procedure for urea formation outlined in example 15, (N- 
isoxazolidinyl>3-amino-6^hloro-2-hydroxybenzenesulfonamide 
35 (0.25g, 0.90mrnol) and 2,3-dichlorophenylisocyanate (120uL, 0.91rnmol) were coupled to 
form the desired urea (0.1 Og, 24%). LC-MS m/z 466(M+). 
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N-(2-chIorophenyl)-N-[4-ch!oro-2-hydroxy-3-( N M - 
isoxazolidinylaminosulfonyl)phenyl]urea 

Following the general procedure for urea formation outlined in example 15, (N- 
isoxazo!idinyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide 

(0.25g, 0.90mmol) and 2-chlorophenylisocyanate (1 \0\iL, 0.91mmol) were coupled to form 
the desired urea (0.1 g, 23%). LC-MS m/z 432(M + ). 

Example 110, 111, and 112 : Preparation of N-(2-bromophenyl)-N'-[4 chloro-2- 
hydroxy-^CN'^tetrahydroisoxazylaminosulfonyOphenyllurea, N-[4-chloro-2-hydroxy- 
3-(NMetrahydroisoxazylaminosulfony^^ and N- 

(2-chlorophenyl)-N , -[4-chloro-2.hydroxy-3-(N ,, - 
tetrahydroisoxazylaminosulfonyl)phenyl]urea 
N-(ethoxycarbonyl)tetrahydroisoxazine 

To a solution of KOH (3.34g, 59.6mmol) and hydroxyurethane (6.1g, 58.5mmol) in ethanol 
(25mL) was added 1 ,4-dibromobutane (3.5mL t 29.3mmol). The resulting suspension was 
heated at reflux for 1 hour. After the mixture was cooled to room temperature, an additional 
portion of KOH ( 1 .65g, 29.4mmol) and of dibromopropane (1 .8mL, 15mmol) was added. 
The mixture was then refluxed for 1 hour, cooled to room temperature, and solvent was 
evaporated. The residue was suspended in boiling ether three times and filtered. The 
combined filtrates were dried over sodium fulfate, filtered, and evaporated. A portion of 4g 
of the crude product was purified by flush column chromatography (EtOAC/Hexane, 
gradient elution), yielding 1 .85g of N-(ethoxycarbonyl)tetrahydroisoxazine. 1 H NMR 
(CDCI,) 5 1.05 (q, 3H), 1.45 (dd, 2H), 1.55 (dd, 2H), 3.4 (t, 2H), 3.7 (t, 2H), 3.95 (q, 2H). 

Tetrahydroisoxazine hydrochloride 

N-(ethoxycarbonyl)tetrahydroisoxazine (1 .85g, 1 1 .6mmol) was dissolved in aqueous HC1 
(6N, 7.8mL)and heated at reflux for 7 hours. After being cooled to room temperature, this 
solution was washed with ether (3x) and then evaporated affording crude tetraisoxazine 
hydrochloride which was recrystalized from ethanol/ether yielding 0.74 g (52%) of 
tetrahydroisoxazine hydrochloride. 1 H NMR (CH 3 OD) 8 1.85 (dd, 2H), 1.95 (dd, 2H), 3.4 
(t,2H), 4.25 (t, 2H). 

(N-letrahydroisoxazyl)-2,6^ichloro-3-nitrobenzenesulfonamide 

Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nitrobenzenesulfonyl chloride(1.75g, 6.0mmol), tetrahydroisoxazine 
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hydrochloride (0.63g, 5.1mmol) and triethylamine (2.2mL, 15.5 mmol) were reacted 10 
form the desired product (1 .32g, 75%). LC-MS m/z 34I(M+). 

(N-tetrahydroisoxazyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 

Following the general hydrolysis procedure outlined in example 15, (N-tetrahydroisoxazyl)- 

2,6dichloro-3-nitrobenzenesulfonamide 

(O.lg, 0.29mmol), 80% NaH (26mg, 0.88mmol) and water (6.3u.L, 0.35mmol) were reacted 
to form the desired product (50mg, 53%). LC-MS m/z 323(M + ). 

(N-tetrahydroisoxazyl>3-arnino-6-chloro-2-hydroxybenzenesulfonamide 
Following the general hydrogenation procedure outlined in example 15, (N- 
tetrahydroisoxazyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 
(0.76g, 2.35mmol) was reduced with hydrogen and 10 % Pd/C (0.76) to form the desired 
product (0.89g, crude). LC-MS m/z293(M+). 

Preparation of N-(2-bromophenyl)-N -[4-chloro-2-hydroxy-3-(N"- 
tetrahydroisoxazylaminosulfonyl)phenyl]urea 

Following the general procedure for urea formation outlined in example 1 5, (N- 
tetrahydroisoxazyl)-3-amino-6^hloro-2-hydroxybenzenesulfonamide (0.3g, 1 .Ommol) and 
2-bromophenylisocyanate (126[iL, 1 .Ommol) were coupled to form the desired urea (O.lg, 
20%). LC-MS m/z 490(M+). 

N-[4-chIoro-2-hydroxy-3-(N M -tetrahydroisoxazy!aminosulfonyl)phenyl]-N-(2,3- 
dichlorophenyl)urea 

Following the general procedure for urea formation outlined in example 15, (N- 
tetrahydroisoxazyl)-3-amino-6-chloro-2-hydroxybcnzenesulfonamide (0.3g, 1 .Ommol) and 
2,3-dichlorophenylisocyanate (135uX, 1. Ommol) were coupled to form the desired urea 
(0.1 Og, 20%). LC-MS m/z 480(M + ). 

N-(2-chlorophenyl)-N44-chloro-2-hydroxy-3-(N M - 
tetrahydroisoxazylaminosulfonyl)phenyl]urea 

Following the general procedure for urea formation outlined in example 15, (N- 
tetrahydroisoxa2yI)-3-amino-6-chloro-2-hydroxybenzenesulfonarnide (0.3g, 1. Ommol) and 
2-chlorophenylisocyanate (124ul,, 1. Ommol) were coupled to form the desired urea (O.lg, 
22%). LC-MS m/z 446(M+). 
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Example 113, 114 and 115 : Preparation of N-(2-bromophenyl)-N'-[4-chloro-2- 
hydroxy-3-[(2-isopropoxyethyl)aminosulfonyI]phenyl] urea, N-[4-chloro-2-hydroxy-3- 
[(2-isopropoxyethyl) aminosulfonyl]phenyl]-NM2,3-dichlorophenyl) urea and N-[4- 
chloro-2-hydroxy.3-[(2-isopropoxyethy])-aminosulfonyl]phenyl]-N , -(2-ch!oropheny!) 

5 urea 

N-(2-isopropoxyethyl)-2,6-dichIoro«3-nitrobenzenesulfonamide 
Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nitrobenzenesulfonyl chloride (1.50g, 5.16mmol), 2-aminoethyl isopropyl ether 
(0.533g, 5.l6mmol) and triethylamine ( 1 .42mL, 10.32mmol) were reacted to form the 
10 desired product ( 1 .63g, 89%). LC-MS (m/z) 357.0 (M + ). 

N-(2-isopropoxyethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 
Following the general hydrolysis procedure outlined in example 15, N-(2-isopropoxyethyl)- 
2,6-dichloro-3-nitrobenzenesulfonamide (1.635g, 4.58mmol), 60% NaH (0.4 lg, 
15 1 3.74mmol) and water (0.099mL, 5.50mmol) were reacted. The crude product (1 .676g) 
was carried on to the next step without purification. LC-MS (m/z) 340 (M-H) + . 

N-{2-isopropoxyethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide 
Following the general hydrogenation procedure outlined in example 15, crude N-(2- 
20 isopropoxyethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide ( 1 . 1 7g) was reduced with 
hydrogen and Pd/C (350mg). The crude product (L086g) was carried on to the next step 
without purification. 'H NMR (MeOD-d 4 ): 8 6.92 (d, 1H), 6.85 (d, 1H), 3.45 (m, 1H), 3.39 
(t, 2H), 3.10 (t,2H), 1.05 (d, 6H). 



25 

N-(2-bromophenyl)-N-[4-chloro-2-hydroxy-3-l(2-isopropoxyethyl)-aminosulfonyl]phenyl] 
urea 

Following the general procedure for urea formation outlined in example 15, crude N-(2- 
isopropoxyethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (362mg) and 2- 
30 bromophenyUsocyanate (0. 1 32mL, 1 .07mmol) were coupled to form the desired urea 
(155mg, 29% for 3 steps). LC-MS (m/z) 508 (M-H)+ 



N-[4-chloro-2-hydroxy-3-[(2-isopropoxyethyl) aminosulfonyi]phenyl]-N-(2,3- 
dichlorophenyl) urea 

35 Following the general procedure for urea formation outlined in example 15, crude N-(2- 
isopropoxyethyl)-3-ainino-6-chloro-2-hydroxybenzenesulfonamide (362mg) and 2,3- 
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dichlorophenylisocyanate (0.141mL, l.07mmol) were coupled (o form the desired urea 
(264mg, 50% for 3 steps). LC-MS (m/z) 498 (M-H)+ 

N-[4-chIoro-2-hydroxy-3-[(2-isopropoxyethyl)amin^ 
5 urea 

Following the general procedure for urea formation outlined in example 1 5, crude N-(2- 
isopropoxyethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (362mg) and 2- 
chlorophenylisocyanate (0.129mL, 1 .07mmol) were coupled to form the desired urea 
(I70mg, 34% for 3 steps). LC-MS (m/z) 462 (M-H) + 

10 

Example 116, 117 and 118: Preparation of N-(2-bromophenyI)-N'-l4-chloro-2- 
hydroxyO-[(2-ethoxyethyl)aminosulfonyI]phenyl] urea, N-[4-chloro-2-hydroxy-3-[(2- 
ethoxyethyl) aminosulfony1]phenyI]-N*-(2,3-dichlorophenyl) urea and N-[4-chloro-2- 
hydroxy-3-[(2-ethoxyethyl)-aminosuIfonyl]pheny)]-N , -(2-chlorophenyl) urea 

15 N-(2-ethoxyethyI)-2 t 6-dichloro-3>nitrobenzenesuIfonamide 

Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nitrobenzenesulfonyl chloride (l.50g, 5.16mmol), 2-aminoethyl ethyl ether 
(0.46g, 5.16mmol) and triethylarnine (1.42mL, 10.32mmol) were reacted to form the 
desired product (1.78g, 100%). LC-MS (m/z) 345.0 (M + ). 

20 

N-(2-ethoxyethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 

Following the general hydrolysis procedure outlined in example 15, N-(2-ethoxyethyl)-2,6- 
dichloro-3-nitrobenzenesulfonamide (1.78g, 5.16mmol). 80% NaH (0.46g, 15.48mmol) and 
water (1 W\xL t 6.20mmol) were reacted. The crude product ( 1 .63g) was carried onto the 
25 next step without purification. LC-MS (m/z) 325.0(M + ). 

N-(2-ethoxyethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide 
Following the general hydrogenation procedure outlined in example 15, crude N-(2- 
ethoxyethyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (0.98g) was reduced with 
30 hydrogen and Pd/C (250mg). The crude product (1 .01 g) was carried onto the next step 

without purification. *H NMR (MeOD-cU): 5 6.88 (m, 2H), 3.40 (t, 2H), 3.36 (m, 2H), 3.13 
(t, 2H), 1.08 (t, 3H). 

35 N-(2-bromophenyl)-N-[4-chlorc-2-hydroxy-3-[(2-ethoxyethyl)aminosulfonyl]phenyl]urea 
Following the general procedure for urea formation outlined in example 15, crude N-(2- 
ethoxyethyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (333mg) and 2- 
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bromophenylisocyanate (204mg, 1 .03mmol) were coupled to form the desired urea (130mg, 
26% for 3 steps). LC-MS (m/z) 494.0 (M«H)+. 

N-[4-chloro-2-hydroxy-3-[(2^thoxyethyl)am 
5 urea. 

Following the general procedure for urea formation outlined in example 15, crude N-(2- 
ethoxyethyl)-3-amino-6<hloro-2-hydroxybenzenesulfonamide (333mg) and 2,3- 
dichlorophenylisocyanate (194mg T 1.03mmol) were coupled to form the desired urea 
(185mg, 37% for 3 steps). LC-MS (m/z) 484.0 (M-H)+ 

10 

N-[4-chloro-2-hydroxy-3-t(2-isopropoxyethyl)aminosulfonyI]phenyl]-NH2-chlorophenyI) 
urea 

Following the general procedure for urea formation outlined in example 15, crude N-(2- 
ethoxyethyl)-3-amino-6-chIoro-2-hydroxybenzenesulfonarnide (333mg) and 2- 
1 5 chloropheny lisocyanate ( 1 58mg, 1 .03mmol) were coupled to form the desired urea ( 1 38mg, 
30% for 3 steps). LC-MS (m/z) 448.2(M-H)+. 

Example 119. 120 and 121 : Preparation of N-Cl-bromophenyO-N'-I^chloro-l- 
hydroxy-3-[(2-methoxycarbonyl)azetidin-l-yl]sulfonylphenyl] urea, N-[4-chloro-2- 

20 hydroxy-M(2-methoxycarbonyl)azetidin^ 

urea and N-[4^h!oro-2-hydroxyO-[(2-carboxy).aze^ 
dichlorophenyl) urea 

2-acetoxy-L-azetidine 

A solution of L-azetidine-carboxylic acid (700mg, 6.92mmol) and ImL of 
25 chlorotrimethylsilane in lOmL of methanol was heated to reflux overnight. The mixture 
was concentrated to give the desired product quantitatively (796mg), no purification. 'H 
NMR (CDC1 3 ): 5 9.49 (s, IH), 5.20(m, 2H), 4.27 (m, 1H), 4.14 (m, IH), 3.82 (s, 3H), 2.81 
(m, IH), 2.71 (m, IH). 

30 2,6-dichloro- 1 -[(2-methoxycarbony l)azetidin- 1 -y l]su!fony 1-3-nitrobenzene 

Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nitrobenzenesulfonyl chloride (2.0 1 g, 6.92mmol), 2-acetoxy-L-azetidine 
(796mg, 6.92 mmol) and triethylarnine(1.75mL, 17.3mmol) were reacted to form the 
desired product (1.84g, 72%). ! H NMR (CDCI3): 8 7.68 (d, IH), 7.61 (d, IH), 5.09 (t, IH), 

35 4.46 (m, IH), 4.06 (m, IH), 3.59 (s, 3H), 2.55 (m, IH), 2.49 (m, IH). 

6-chloro-2-hydroxy- 1 -[(2-methoxycarbony l)azetidin- 1 -yl]sulfony 1-3-nitrobenzene 
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To a solution of 2,6-dichloro-I-[(2-methoxycarbonyl)azeiidin-I-yl]suIfonyI-3-nitrobenzene 
(1.94g, mmol) at room temperature was added potassium superoxide (946mg, t3.3mmol) in 
50mg potion. The mixture was stirred for 20 hours. The mixture was acidified with IN aq. 
HC1, extracted with ethyl acetate. Purification by column chromatography on silica gel, 
eluting with ethyl acetate/hexane/acetic acid (40/58/2, v/v/v) gave the desired product 
(767mg, 42%). LC-MS (m/z) 351 .0 (M+). 

6-chtoro-2-hydroxy- 1 -[(2-methoxycarbony l)azetidin- 1 -yl]sulfonylaniline 
Following the general hydrogenation procedure outlined in example 15, 6-chlorc-2- 
hydroxy-l-[(2-methoxycarbonyl)azetidin-l-yl]sulfonyl-3-nitrobenzene (742mg, 2.12mmol) 
was reduced with hydrogen and 10% Pd/C (250mg) to form the desired product (649mg, 
96%). ! H NMR (MeOD-d 4 ): 8 6.86 (m. 2H), 4.95 (t, IH), 4.17 (m, 1H), 3.94 (m, 1H), 3.56 
(s, 3H), 2.45 (m, 2H). 

NK2-bromophenyl)-N-[4<hloro-2-hydroxy-3-[(2-methoxycarbonyl)azetidin-l- 
yljsulfonylphenyl] urea 

Following the general procedure for urea formation outlined in example 15, 6-chloro-2- 
hydroxy- l-[(2-methoxycarbonyl)azetidin-l-yl]sulfonylaniline (325mg, l.Olmmol) and 2- 
bromophenylisocyanate (201mg, l.Olmmol) were coupled to form the desired urea (390mg, 
74%). LC-MS (m/z) 520.0 (M+). 

N-[4-chloro-2-hydroxy-3-[(2-mem^ 
dichlorophenyl) urea 

Following the general procedure for urea formation outlined in example 15, 6-chloro-2- 
hydroxy-1 -[(2-rnethoxycarbony l)azetidin-l-yl]sulfonylaniline (325mg, l.Olmmol) and 2,3- 
dichlorophenylisocyanate (190mg, l.Olmmol) were coupled to form the desired urea 
(479mg, 93%). LC-MS (m/z) 510.0 (M+). 

N-[4-chloro-2-hydroxy-3-[(2-carboxy)-azetidin-l-yl]sulfonylphenyl]-N-(2,3- 
dichlorophenyl) urea 

A solution of N-[4-chloro-2-hydroxy-3-[(2-methoxycarbonyl)azetidin-l -yl]sulfonylphenyl]- 
N*-(2,3-dichlorophenyl) urea (359mg, 0.71mrnol) and lithium hydroxide monohydrate 
(296mg) in methanol (lOmL) and water (lmL) was stirred at room temperature for 16 
hours. The mixture was concentrated, the residue was acidified with IN aq. HC1. The 
resulting mixture was filtered, the white solid was collected and dried in vacuo to give the 
desired product (332mg, 95%). LC-MS (m/z) 496.0 (M+). 
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Example 122. 123 and 124 : Preparation of N-(2-bromophenyl)-N , l4-chloro-2- 
hydroxy-3-[N"-[3-(4-morpholinyl)propyl]aminosulfonyl]phenyl] urea hydrochloride, 
N-[4-chloro-2-hydroxy-3-[N n -[3-(4-morphol!nyl)propyI]-aminosulfonylJphenyl]-N , - 
(2,3-dichlorophenyl) urea hydrochloride and N-[4-chloro-2-hydroxy-3-[N M -{3-(4- 
morpholinyl)propyl]aminosulfonyI]phenyl]-N , -(2-chlorophenyl) urea hydrochloride 
N-[3-(4-morpholinyl)propyl]-2,6Klichloro-3-nitrobenzenesulfonarnide 
Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nitrobenzenesulfonyl chloride (2.0g, 6.88mrnol), 4-(3-aminopropyl)rnorpholine 
(993mg, 6.88mmol) and triethylamine( 1 .92mL, 13.76mmol) were reacted to form the 
desired product (2.04g, 74%). LC-MS (m/z) 398.0 (M+). 

N-[3-(4-riK)rpholinyl)propyl]-^hIoro-2-hydroxy>3-nitroben2enesulfonamide 
Following the general hydrolysis procedure outlined in example 15, N-[3-(4- 
morpholinyl)propyl]-2,6-dichloro-3-nitrobenzenesulfonamide (l.Og, 2.51mmol), 60% NaH 
(301mg, 7.53mmol) and water (54pL, 3.0mmol) were reacted. The mixture was acidified 
with 4.0N HCi in 1 ,4-dioxane and concentrated to give the crude product (l.Olg), which 
was carried onto the next steps without purification. LC-MS 380.0 (M + ). 

N-[3-(4-morpholinyl)propyl]0-armnc-6-chlorc-2-hydroxybenzenesulfonamide 
Following the general hydrogenation procedure outlined in example 15, crude N-[3-(4- 
rrK)rpholinyl)propyl]-6-chlorc-2-hydroxy-3-nitrobenzenesulfonamide (l.Olg) was reduced 
with hydrogen and 10% Pd/C (250mg). The crude product (890mg) was carried onto the 
next step without purification. *H NMR (MeOD-d^: 5 6.86 (m. 2H), 3.87 (m, 4H), 3.15 (m, 
6H), 2.98 (t, 2H), 1 .92 (m, 2H). 

N-(2-brorm>phenyI)-NH4-chloro-^^^ 
arninosulfonyljphenyl] urea hydrochloride 

Following the general procedure for urea formation outlined in example 15, crude N-[3-(4- 
morpholinyl)propy!]-3-amino-6-chlorc-2-hydroxyr^iizenesulfonamide (297mg) and 2- 
bromophenylisocyanate (166mg, O.83mmol) were coupled to form the desired urea (191mg, 
39% for 3 steps). LC-MS (m/z) 549.2 (M+). 

N-[4-chlorc-2-hydroxy-3-[N"-[^ 
dichlorophenyl) urea hydrochloride 

Following the general procedure for urea formation outlined in example 15, crude N-[3-(4- 
moipholinyl)propyl]-3-anuno-6-chloro-2-hydroxybenzenesulfonamide (297mg) and 2,3- 
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dichlorophenylisocyanate (157mg t 0.83mmol) were coupled to form the desired urea 
(134mg. 28% for 3 steps). LC-MS (m/z) 539.2 (M+). 

N-[4<h!oro-2-hydroxyO-[N rt -[3-(4-morpholinyl)propyl]aminosulfonyl]p 
5 chlorophenyl) urea hydrochloride 

Following the general procedure for urea formation outlined in example 15, crude N-[3-(4- 
morpholinyl)propyl]-3-amino-6-chloro-2-hydroxybenzenesuIfonamidc (297mg) and 2- 
chlorophenylisocyanate (127mg, 0.83mmol) were coupled to form the desired urea (133mg, 
29% for 3 steps). LC-MS (m/z) 503.2 (M + ). 

10 

Example 125 and 126 : Preparation of N-(2«bromophenyl)-N , -[4-chloro-2-hydroxy-3- 
lS-(-)-(2.methoxymethyl)pyrroIidin-l-yl]sulfonyIphenyll urea and N-(2-bromophenyl). 
NM4-chloro-2-hydroxyO-[S^-M2-hydroxym 
urea 

15 2.6-dichloro-l-[S-(-)-(2-methoxymethyl)pyrrolidin-l-yl]sulfonyl-3-nitrobenzene 

Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nitrobenzenesulfonyl chloride (2.0g, 6.88mmol), S-(-)-2- 
(methoxymethyl)pyrrolidine (793mg, 6.88mmol) and triethylamine(l .9mL, 13.76mmol) 
were reacted to form the desired product (2.2mg, 87%). LC-MS (m/z) 369.0 (M + ). 

20 

6-chloro-2-hydroxy- 1 -[S-(-)-(2-methoxymethyl)pyrrolidin-l -yl]sulfony1-3-nitrobenzene 
Following the general hydrolysis procedure outlined in example 15, 
2,6-dichloro- 1 -[S-(-)-(2-n^ 

2.7 1 mmol), 60% NaH (325mg, 8.1 3mmol) and water (59uL, 3.3mmol) were reacted. The 
25 crude product ( 1 .Og) was carried onto the next step without purification. LC-MS (m/z) 
351.0 (M + ). 

4-chloro-2-hydroxy-3-[S-(-)-(2-methoxymethyl)pyrrolidin-l-yl]sulfonylaniline 
Following the general hydrogenation procedure outlined in example 15, crude 6-chloro-2- 
30 hydroxy- 1 -[S-(-)-(2-methoxymethyl)pyrrolidin- 1 -yl]sulfony 1-3-nitrobenzene ( 1 .0g) was 

reduced with hydrogen and 10% Pd/C (320mg). The crude product (0.92g) was carried onto 
the next step without purification. ! H NMR (MeOD-o^): 5 6.91 (d, 1H), 6.89 (4 1H), 4.41 
(m, 1H), 3.39 (m, 2H), 3 21 (s, 3H), 1.83-1.97 (m, 6H). 

35 N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-[S-(-H2-methoxymethyl)pyrrolidin-l- 
yl]sulfony!phenyl] urea 
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Following the general procedure for urea formation outlined in example 15, crude 4-chloro- 
2-hydroxy-3-[S-(-)-(2-niethoxyiTKthyl)pyrrolidin-l-yl]$ulfonylaniline (306mg) and 2- 
bromophenylisocyanate ( I88mg, 0.95mmol) were coupled to form the desired urea 
(170.4mg, 35% for 3 steps). LC-MS (m/z) 520.0(M + ) 

5 

N-(2-bromophenyl)-N-[4^hloro-2-hydroxy-3-[S-(-H2-hydroxymethyl)pyirolidin-l- 
yl]sulfonylphenylJ urea 

To a solution of N-(2-bromophenyl)-N -[4-chloro-2-hydroxy-3-[S-(-H2- 
melhoxymethyl)pyrrolidin-l-y!]sulfonylphenyl] urea (92mg, 0.18mmol) in dichloromethane 
10 at ice-bath was added 1 .OM boron tribromide (0.53mL, O.53mmol) in dichloromethane. 

The mixture was stirred for 16 hours. Purification by column chromatography on silica gel, 
eluting with ethyl acetate/hexane (50/50, v/v) gave the desired product (65mg, 73%). LC- 
MS (m/z) 506.0 (M + ). 

15 Example 127 and 128 : N44-chIoro>2>hydroxy>3-[S-(-)>(2-methoxymethyl)pyrrolidin>l- 
y]]suIfonylphenyI]-N*-(2,3-dichlorophenyl) urea and N-[4-ch1oro-2«hydroxy-3-[S-(-)- 
(2-hydroxymethyl)-pyrrohdin-l^ urea 

N-[4^hlorc>-2-hydroxy-3-[SK-M2-i^^ 
dichlorophenyl) urea 

20 Following the general procedure for urea formation outlined in example 15, crude 4-chIoro- 
2-hydroxy-3-[S-(-H2-methoxymethyl)pyrrolidin-l-yl]sulfonylaniline (306mg) and 2,3- 
dichlorophenylisocyanate (179mg, 0.95mmol) were coupled to form the desired urea 
(218mg, 45% for 3 steps). LC-MS (m/z) 510.2 (M + ). 

25 N-[4-chloro-2-hydroxy-3-[S-(-)-(2-hyd^^ 
dichlorophenyl) urea 

Following the deprotection procedure outlined in example 126, N-[4-chloro-2-hydroxy-3- 
[S-(-M2-methoxymethyl)pyrrolidin-^ urea 
(80mg, 0.16mmol) and 1.0M boron tribromide (0.78mL, 0.78mmol) were reacted to the 
30 desired product (50mg, 64%). LC-MS (m/z) 494.0 (M + ). 

Example 129 and 130 :N44-chloro-2-hydroxy-3-[^ 

yl]sulfonylphenyl]-NM2-chlorophenyI) urea and N-[4-chloro-2-hydroxy-3-[S-(-)-(2- 
hydroxymethyl).pyrrolidin.l-yl]sulfonylphenyI]-NM2-chlorophenyl) urea 

35 N-[4-chloro-2-hydroxy-3-[S-0^ 
chlorophenyl) urea 



-79- 



WO 00/35442 



PCT/US99/29940 



Following the general procedure for urea formation outlined in example 15, crude 4-chloro- 
2-hydroxy-3-lS-(-H2-methoxymethyl)pyrrolidin-l-yl]sulfonylaniline (306mg) and 2- 
chlorophenylisocyanate (I46mg, 0.96mmol) were coupled to form the desired urea (129mg, 
29% for 3 steps). LC-MS (m/z) 474.2 (M*). 

5 

N-(4^hloro-2-hydroxy-3-[S^-(2-hy^ 
chloropheny!) urea 

Following the deprotection procedure outlined in example 126, N-[4-chloro-2-hydroxy-3- 
[S-(^(2-methoxyinethyI)pyrrolidin-l-yl]sulfonylphenyl]-N-(2-chlorophenyl) urea (63mg, 
10 0. 1 3mmol) and 1 .0M boron tribromide (0.65mL, O.65mmol) were reacted to give the 
desired product (35mg, 58%). LC-MS (m/z) 460.0 (M*). 

Example 131 and 132 : Preparation of N-(2-bromophenyl)-N , -[4-ch!oro-2-hydroxy-3- 
[S-(2-methoxycarbonyl)pyrrolidin-l-yl]sulfonylphenyl] urea and N-(2-bromophenyl)- 
15 N , -[4-chloro-2-hydroxy.3«[S-(2-carboxy)pyrro!idin-l-yl]sulfonylphenyI]urea 

2,6-dichloro- 1 -[S-(2-methoxycarbonyl)pyrrolidin- 1 -yl]sulfonyl-3-nitrobenzene 
Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nitrobenzenesulfonyl chloride (4.79g, 16.5mmol), L-proline methyl ester 
hydrochloride (2.73g, 16Jmmol) and triethylamine(4.60rnL, 33mmol) were reacted to form 
20 the desired product (5.02g, 79%). LC-MS (m/z) 383.0 (M+). 

6-chloro-2-bydroxy- 1 -[S-(2-methoxycarbonyl)pyrrolidin- 1 -yl]sulfonyl-3-nitrobenzene 
To a solution 2,6-dichloro- l-[S-(2-n^th^^ 

nitrobenzene ( 1 .Og, 2.6mmol) at room temperature was added potassium superoxide 
25 (370mg, 5.2 mmol) in 50mg potion. The mixture was stirred for 16 hours. The mixture was 
acidified with IN aq. HC1, extracted with ethyl acetate. Purification by column 
chromatography on silica gel, eluting with ethyl acetate/hexane/acetic acid (50/48/2, v/v/v) 
gave the desired product (384mg, 40%). LC-MS (m/z) 365.2 (M"). 

30 4-chloro-2-hydroxy-3-[S-(2-methoxycarbonyl)pyrrolidin-l-yl]sulfonylaniline 

Following the general hydrogenation procedure outlined in example 15, 6-chloro-2- 
hydroxy-l-[S-(2-methoxycarbonyl)pyrrolidin-l-yl]sulfonyl-3-nitrobenzene (380mg, 
1 .(Mmmol) was reduced with hydrogen and 10% Pd/C (1 lOmg) to form the desired product 
(340mg, 98%). ! H NMR (MeOD-d 4 ): & 6.84 (m, 2H), 4.58 (m, 1H), 3.67 (s, 3H), 2.25 (m, 

35 2H), 2.10 (m, 2H), 1 .95 (m, 2H). 
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N-(2-bromopheny!)-N-[4<h!oro-2-hydroxyO-[S^2-methoxycarbonyl)pyrrolidin-I- 
yl]sulfonylphenyl] urea 

Following the general procedure for urea formation outlined in example 15, 4-chloro-2- 
hydroxy-3-[S-(2-rnethoxycarbonyl)pyrrolidin-l-yl]sulfonylaniline (339mg, l.Olmmol) and 
2-bromophenylisocyanate (201mg, l.Olmmol) were coupled to form the desired urea 
(223mg,41%). LC-MS(m/z) 534.0 (M + ) 

N-(2-bromophenyl)-N-[4-chloro-2-hydroxy-3-[S-(2-carboxy)pyiToIidin-I- 
yl]sulfonylphenyl] urea 

A solution of N-(2-bromophenylVN-[4-chloro-2-hydroxy-3-[S-(2- 
methoxycarbonyl)pyrrolidin-I-yl]sulfonylphenyl] urea (40mg, O.075mmol) and lithium 
hydroxide monohydrate (40mg) in methanol (lOmL) and water (lmL) was stirred at room 
temperature for 16 hours. The mixture was concentrated, the residue was acidified with IN 
aq. HCl. The resulting mixture was filtered, the white solid was collected and dried in 
vacuo to give the desired product (39mg, 100%). LC-MS (m/z) 520.0 (M + ) 

Example 133. 134 and 135 : Preparation of N^l-bromophenyD-N'-P-lN^^tcrt- 
buryl)aminosulfonyl]-4-chloro-2-hydroxyphenyl] urea, N-[3.[N M -(tert- 
butyl)aminosulfonyI]^^loro-2-hydroxyphenyl>N'-(2,3-dichlorophenyl) urea and N- 

[3-[N n -(tert-butyl)aminosul^ 
urea 

N-(tert-buty0-2,6^ichloro-3-nitrobenzenesulfonarnide 

Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nitrobenzenesulfonyl chloride (2.0g, 6.88mmol), tert-butylamine (503mg, 
6.88mmol) and triethylamine(1.43mL, 10.32mmol) were reacted to form the desired 
product (1.67g, 75%). l H NMR (MeOD-dU); 5 7.91 (d, lH),7.78(d, 1H), 1.25(s,9H). 

NKtert-butyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 

Following the general hydrolysis procedure outlined in example 15, N-(tert-butyl)-2,6- 
dichloro-3-nitrobenzenesulfonamide (1.67g, S.lmmol), 60% NaH (612mg, 15.3mmol) and 
water (92uX, 5.1mmol) were reacted to form the crude product (1.54g), which was carried 
on to the next step without purification. ! H NMR (MeOD-d 4 ): 6 8.00 (d, 1H), 7.08 (d, 1H), 
1.24 (s, 9H). 

NKtert-butyl)-3-armno-6-chloro-2-hydroxybenzenesulfonamide 

Following the general hydrogenation procedure outlined in example 15, crude N-(tert- 

butyl)-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (1.54g) was reduced with hydrogen 
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and 10% Pd/C (670mg). The crude product (1.23g) was carried on to the next step without 
purification. 'H NMR (MeOD-d 4 ): 5 6.82 (m, 2H), 1 .22 (s, 9H). 

N-(2-bromopheny!)-NH3^ urea 
Following the general procedure for urea formation outlined in example 15, crude N-(tert- 
butyl)-3-amino-6-chloro*2-hydroxybenzenesulfonamide (410mg) and 2- 
bromophenylisocyanate (322mg, 1 .62mmol) were coupled to form the desired urea (228mg, 
32% for 3 steps). LC-MS (m/z) 478.0 (M + ) 

N43-[NMiert-butyl)aminosulfonyl]^ 
urea 

Following the general procedure for urea formation outlined in example 15, crude N-(tert- 
butyl)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (410mg) and 2,3- 
dichlorophenylisocyanate (304mg, 1 .62mmol) were coupled to form the desired urea 
(336. Img, 49% for 3 steps). LC-MS (m/z) 468.0 (M + ) 

N-[3-[N"-(tert-butyl)armnosulfonyl]-4-chloro-2-hydroxylphenyl]-NH2-chlorophenyl) urea 
Following the general procedure for urea formation outlined in example 15, crude N-(tert- 
butyI)-3-amino-6-chloro-2-hydroxybenzenesulfonamide (4l0mg) and 2- 
chlorophenylisocyanate (249mg, 1.62mmol) were coupled to form the desired urea (243mg, 
38% for 3 steps). LC-MS (m/z) 432.0 (M+) 

Example 138 and 139 ; Preparation of N-^IN '-lS-dert-butoxycarbonylaminoVS- 

carboxypentyllaminosul^ urea 
and N-[3-[N^5-amino-5-carboxypenryl)aminosri 
N'-(2-chloropheny!) urea hydrochloride 

N-[3-[N M -[5-(tert-butoxycartK>nylamino)-5-carrx>xypentyl]aiTunosulfonyl^ 
hydroxyphenyl]-NM2-chlorophenyl) urea 

Following the general procedure for urea formation outlined in example 15, N-(5-(tert- 
butoxycarbonylamino)-5-carboxy^ 

(233mg, 0.52mmol) and 2-chlorophenylisocyanate (80mg, 0.52mmol) were coupled to forn 
the desired urea (97mg, 31 %). LC-MS (m/z) 605.2 (M + ). 

N-[3-[N n -(5-amino-5<arix)xypentyl)ai™ 
chlorophenyl) urea hydrochloride 

Following the general procedure for Boc deprotection in example 36, N-[3-[N M -[5-(tert- 
butoxycarbonylarrino)-5-carboxy^ 
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chlorophenyl) urea (104mg, 0.17mmol) was stirred in ImL of trifluoroacetic acid to form 
the desired product (64mg, 61%). LC-MS (m/z) 505.0 (M + ). 

Example 142. 143 and 144 : Preparation of N-[4-chloro-3-(M- 
5 dioxidothiomorphoHnosulfonyO-Ihydroxyphenyll-N'-tZ^-dichlorophenyl) urea, N-(2- 
bromophenyl)-N , -l4<hloro-3-(l,l^ioxidothiomorpholinosulfonyl)-2-hydroxyph 
urea and N44^hloro-3-(l,l-dioxidothiomorpholinosulfonyl)-2-hydroxyphenyl]-NM2- 
chlorophenyl) urea 

6-chloro- H 1,1 -dioxidothiomorpholinosulfony l)-24iydroxy-3-nitrobcnzene 
10 A solution of 6-chloro-2-hydroxy-3-nitro-K4-thiomorpho!inylsufonyl)benzene (563mg, 
L67mmol) and m-chloroperbenzoic acid (1.73g, S.Olmmol) in dichloromethane (60mL) 
was stirred for 3 days at room temperature. The mixture was diluted with ethyl acetate and 
washed with water to give the crude. Purification by column chromatography on silica gel, 
eluting with ethyl acetate/hexane/acetic acid (49/50/1, v/v/v), gave the desired product 
15 (230mg, 37%). EI-MS (m/z) 368.92, 371.03 (NT). 

4-chIoro-3-( 1 , 1 -dioxidothiomorpholinosulfony 0-2-hydroxyaniline 
Following the general hydrogenation procedure outlined in example 15, 6-chloro- l-( 1,1 - 
dioxidothiomorpholinosulfonyl)-2-hydroxy-3-nitrobenzene (220mg, 0.60mmol) was 
20 reduced with hydrogen and 10% Pd/C ( lOOmg) to give the desired ( 1 86mg, 92%). 'H NMR 
(MeOD-tL,): 8 6.88 (m, 2H), 3.85 (t, 4H), 3.22 (t, 4H). 

N-[4-chloro-3-( 1 , 1 -dioxidothiomorpholinosulfonyl)-2-hydroxypheny l]-N'-(2,3- 
dichlorophenyl) urea 

25 Following the general procedure for urea formation outlined in example 15, 4-chloro-3- 
(1,1 -dioxidothiomorpholinosulfonyl)-2-hydroxyaniline (62mg, 0. 1 8mmoI) and 2,3- 
dichlorophenylisocyanate (41mg, 0.22mmol) were coupled to form the desired urea (32mg, 
34%). LC-MS (m/z) 528.0 (M+). 

30 N-(2-bromophenyl)-N-(4-chloro-3-(l,l-dioxidothiomorpholinosulfonyl)-2-hydroxyphenyl] 
urea 

Following the general procedure for urea formation outlined in example 15, 4-chloro-3- 
(1 ,l-dioxidothiomorpholinosulfonyl)-2-hydroxyaniline (62mg, 0.18mmol) and 2- 
bromophenylisocyanate (44mg, 0.22romoi) were coupled to form the desired urea (28mg, 
35 29%). LC-MS (m/z) 539.8 (M + ). 
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N-(4-chloro-3-( 1 , 1 -dioxidoihiomorpholinosu!fonyl)-2-hydroxyphenyl]-N -(2-chlorophenyl) 
urea 

Following ihe general procedure for urea formation outlined in example 15, 4-chloro-3- 
(lJ-dioxidothiomorpholinosulfonyO-l-hydroxy aniline (62mg, 0.018mmol) and 2- 
chlorophenylisocyanate (34mg, 0.22mmol) were coupled to form the desired urea (29mg, 
32%). LC-MS (m/z) 496.0 (M+). 

Example 145 and 146 : Preparation of N-[3-[N M -l2-(tert- 

butoxycarbonylamino)ethyl]aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N , -(2 t 3. 
dichlorophenyl) urea and N.[3-[N M -(2.aminoethyl)aminosulfonyl}-4-chloro-2- 
hydroxyphenyl]-N*-(2,3-dichlorophenyl) urea trifluoroacetate 

N-[3-[NM2-(tert-butoxycarbonylamm^ 
N'-(2,3-dichlorophenyl) urea 

Following the general procedure for urea formation outlined in example 15, N-[2-(tert- 
butoxycarbonylamino)ethyl]-3-anuno-6-chIoro-2-hydroxybenzenesulfonarnide (220 mg, 
0.60 mmol) and 2,3-dichlorophenylisocyanate (125 mg, 0.66 mmol) were coupled to form 
the desired urea (220mg, 66%). LC-MS (m/z) 553.2 (M + ). 

N-l3-[N ,, -(2-aminoethyl)aminosulfonyI]-4-chloro-2-hydroxypbenyl]-NM2,3- 
dichlorophenyl) urea trifluoroacetate 

Following the general procedure for Boc deprotection outlined in example 36, N-[3-[N H -[2- 
(tert-butoxycarbonylamino)ethyl]aminosulfonyI]-4<hlon>-2-hydroxyphenyI]-NH2,3- 
dichlorophenyl) urea (56 mg, 0.10 mmol) was stirred in trifluoroacetic acid to form the 
desired product (57 mg, 100 %). LC-MS (m/z) 453.0 (M + ). 

Example 147 and 148 : Preparation of N-[3-{N M -I2.(tert- 
butoxycarbonyIamino)ethyl]aminosulfonyl]-4-chloro-2-hydroxyphenyl]-N , -(2- 
chlorophenyl) urea and N-[3-[N ,, -(2-aminoethyl)aminosulfonyl]-4-chloro-2- 
hydroxypheny!]-NM2-chlorophenyI) urea trifluoroacetate 

N-[3-[N M -[2-(tert-butoxycarbonylamino)ethyl]aiTunosulfonylH-chloro-2-hyd 

N -(2-chlorophenyl) urea 

Following the general procedure for urea formation outlined in example 15, N-[2-(tert- 
butoxycarbonylarruno)ethyl]-3-amino^chloro-2-hydroxybenzenesulfonamide (220mg, 
0.60mmol) and 2-bromophenylisocyanate(101mg, 0.66mmol) were coupled to form the 
desired urea (169mg, 54%). LC-MS (m/z) 519.2 (M+). 
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N-l3-[N M -(2-aminoethyl)aminosulfonyl]-4'Chioro-2-hydroxyphenylJ-NM2-ch!orophenyI) 
urea trifluoroacetate 

Following the general procedure for Boc deprotection outlined in example 36, N-[3-[N"-[2- 
(teit-butoxycarbonylarruno)ethyl)aminosulfonylH-chloro-2-hydroxyphenyl]-NM 
chlorophenyl) urea (57mg, O.Ilmmol) was stirred in trifluoroacetic acid to form the desired 
product (51mg, 87%). LC-MS (m/z) 419.2 (M+). 

Example 150 : Preparation of N-[4-chloro-2-hydroxy-3- (N M ,N M - 
dimcthylaminosulfonyl)phenyI]-NM2-ch!orophenyl) urea. 

a) N-dimethyl^^ichlor^-nitrobenzenesulfonamide 

Following the general procedure for sulfonamide formation outlined in example 15, 2,6- 
dichloro-3-nitrobenzenesulfonyl chloride (2.0 g, 6.9 mmol), dimethylamine (2.0 M in 
MeOH, 3.5 mL, 6.9 mmol) and triethylamine ( 1 .44 mL, 10.35 mmol) were reacted to form 
the desired product (1 .45 g, 70.4 %). EI-MS m/z 298 (M-H)'. 

b) N M ,N ,, -dimethyl-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 

Following the genera! hydrolysis procedure outlined in example 15, N \N"-dimethy 1-2,6- 
dichloro-3-nitrobenzenesulfonamide (2.64 g, 8.83 mmol), NaH (60 %, 1 .06 g, 26.5 mmol) 
and water (191 mg, 10.6 mmol) were reacted to form the desired product (2.3 g, 93 %). EI- 
MS m/z 279.5 (M-H)'. 

c) N , \N ,, -dimethyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide 

Following the general hydrogenation procedure outlined in example 15, N",N M -dimethyl-6- 
chloro-2-hydroxy-3-nitrobenzenesulfonamide (2.3 g, 8.2 mmol) was reduced with hydrogen 
and Pd/C (2.3 g) to form the desired product (2.0 g, 97 %). EI-MS m/z 249.5 (M-H)*. 

d) N-[4<hloro-2-hydroxy-3-[(N"^ 
urea 

Following the general procedure for urea formation outlined in example 15, N M ,N M - 
dimethyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide (200 mg, 0.8 mmol) and 2- 
chlorophenylisocyanate (123 mg, 0.8 mmol) were coupled to form the desired urea (270 
mg, 83 %). EI-MS m/z 403.2 (M-H)-. 

Example 151: Preparation of N-[4-chloro-2-hydroxy-3-(aminosulfonyl)phenyl]-N 7 -(2- 
chloro-3-fluorophenyl) urea 

a) 2-chIoro-3-fluoronitrobenzene 
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To a -78"C solution of 3-fluoronitrobenzene (2 g, 14.2 mmol) in THF (30 mL) was added 
N-chlorosuccinimide (5.69 g, 42.6 mmol) in THF (20 mL), NaHMDS (1 M in THF, 28.4 
mL, 28.4 mmol) was then added dropwise to maintain an internal temperature below -75°C. 
The resulting mixture was stirred for 30 min at -78°C Then it was partitioned between 5% 
5 of HC1 and ethyl acetate. The combined organic layer is dried over MgSO, and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (20% Ethyl 
acetate/ Hexane) gave the desired product(231 mg, 9.2 %). EI-MS m/z 176.5 (M*). 

b) 2-chloro-3-fluoroaniline 

10 To the solution of 2-chloro-3-fluoronitrobenzene (231 mg, 1 .32 mmol) in ethanol ( 10 ml), 
Tin (II) chloride (1 .48 g, 6.6 mmol) was added. The reaction mixture was stirred at room 
temperature for 16 hours. The NaHC0 3 (aq) was added to pH= 7. Then was extracted with 
ethyl acetate (3x). The combined organic layer was dried over MgS0 4 , filtered and 
concentrated under reduced pressure to give desired product (136 mg, 71%). EI-MS m/z 

15 146.5 (M 4 ). 

c) N-[4-chloro-2-hydroxy-3-(aminosulfonyl)phenyl]-N , -(2-chloro-3-fluorophenyl) urea 
To a solution of 2-chloro-3-fluoroaniline (136 mg, 0.94 mmol) in toluene (10 mL), 
triphosgene (1 1 1 mg, 0.37 mmol) and triethyl amine (0.13 mL, 1.12 mmol) were added. 

20 The reaction mixture was stirred at 80°C for 4 hours. Then the reaction mixture was 
concentrated under reduced pressure and then it was added to 3-amino-6-chloro-2- 
hydroxybenzenesulfonamide (104 mg. 0.47 mmol) in DMF (1 mL), The reaction mixture 
was stirred at room temperature for 16 hours. Chromatography of the resulting liquid on 
silica gel (30%Ethyl acetate/Hexane) gave desired product (80 mg, 43%). EI-MS m/z 395.2 

25 (M*)- 

Example 152 : Preparation of N-[4-chloro-2-hydroxy.3-(aminosulfonyl)phenyl]-N'-(2. 
bromo-3-fluorophenyI) urea 

a) 2-chloro-3-fluoronitrobenzene 

30 To a -78°C solution of 3-fluoronitrobenzene (2 g, 14.2 mmol) in THF (30 mL) was added 
N-bromosuccinimide (7.58 g, 42.6 mmol) in THF (20 mL), NaHMDS (I M in THF, 28.4 
mL, 28.4 mmol) was then added dropwise to maintain an internal temperature below -75°C. 
The resulting mixture was stirred for 30 min at -78°C. Then it was partitioned between 5% 
of HCL and ethyl acetate. . The combined organic layer is dried over MgS0 4 and filtered. 

35 The solvent was evaporated and chromatography of the resulting solid on silica gel (20% 
Ethyl acetate/ Hexane) gave the desired product (300 mg, 9.6 %). EI-MS m/z 221 (M> 
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b) 2-chloro-3-fluoroaniline 

To the solution of 2-bromo-3-fluoronitrobenzene ( 100 mg, 0.46 mmol) in ethanol (5 mi), 
Tin (II) chloride (520 mg, 2.3 mmol) was added. The reaction mixture was stirred at room 
temperature for 16 hours. The NaHCC>3 (aq) was added to pH= 7. Then was extracted with 
5 ethyl acetate (3x). The combined organic layer was dried over MgSO,, filtered and 

concentrated under reduced pressure to give desired product (80 mg, 93%). EI-MS m/z 191 
(NO. 

c) N-[4<hloro-2-hydroxy-3-(aminosulfonyl)phenyl]-NM2-bromo-3-fluorophenyl) urea 
10 To a solution of 2-bromo-3-fluoroaniline (42 mg, 0.0.22 mmol) in toluene (5 mL), 

triphosgene (26 mg, 0.09 mmol) and triethyl amine (0.04 mL, 0.26 mmol) were added. The 
reaction mixture was stirred at 80 rt C for 4 hours. Then the reaction mixture was 
concentrated under reduced pressure and then it was added to 3-amino-6-chloro-2- 
hydroxybenzenesulfonamide (44 mg, 0.22 mmol) in DMF (1 mL), The reaction mixture 
15 was stirred at room temperature for 1 6 hours. Chromatography of the resulting liquid on 
silica gel (30%Ethyl acetate/Hexane) gave desired product (7 mg, 7 %). EI-MS m/z 439.6 
(NO 

Example 153. 154 and 155 : Preparation of N-(2-bromophenyl)-N , -[4-chloro-3-[(l- 
20 ethyl-pyrrolidin-2-yl)methylaminosulfonyl]-2-hydn>xyphenyl] urea hydrochloride, N- 
{4-ch!oro-3^(l-ethyl-pyrrol^ 

dichlorophenyl) urea hydrochloride and N-[4-chloro-3-[(l-ethyI-pyrrolidin-2- 
yl)methylaminosuIfonyl]-2-hydroxyphenyl]-N*-(2^:hlorophenyl) urea hydrochloride 

N-[(1-ethyl-pyrrolidin-2-yl)methyl]-2,6-dichloro-3-nitrobenzenesulfonamide 
25 Following the general procedure for sulfonamide formation outlined in example 15. 2,6- 
dichloro-3-nitrobenzenesulfonyl chloride (2.0g, 6.88mmol), 2-aminomethyl-l-ethyl- 
prrolidine (882mg, 6.88mmol) and trielhylamine( 1 .92mL, 13.76mmol) were reacted . The 
crude product (2.64g) was carried on to the next step without purification. LC-MS (m/z) 
382.0 (M + ). 

30 

N-[(l-ethyl-pyrrolidin-2-yl)methyl]-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide 
Following the general hydrolysis procedure outlined in example 15, crude N-[(l-ethyl- 
pyrrolidin-2-yl)methyl]-2,6'dichIoro-3-nitrobenzenesulfonamide (1.50g), 60% NaH 
(47 1 mg, 1 1.78mmol) and water (85nL, 4.72mmol) were reacted to form the crude product 
35 ( 1 .98g), which was carried on lo the next step without purification. LC-MS (m/z) 364.2 
(M + ). 
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N-[(l-ethyl-pyrrolidin-2-yl)methy^ 

Following the general hydrogenation procedure outlined in example 15, crude N-[(l*ethyl- 
pyrrolidin-2-yl)methyl]-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (2.18g) was 
reduced with hydrogen and 10% Pd/C (300mg). The crude product (l.85g) was carried on 
to the next step without purification. 

N-(2-bromophenyl)-N-[4-chloro-3-[(l-ethyl-pyn-olidin-2-yl)methylaminosulfonyl]-2- 
hydroxyphenyl] urea hydrochloride 

Following the general procedure for urea formation outlined in example 15, crude N-[(l- 
ethy l-pyrrolidin-2-y l)methy l].3-amino-6-chloro-2-hydroxybenzene-sulfonamide (6 1 6mg) 
and 2-bromophenylisocyanate (176mg, 0.89mmol) were coupled to form the desired urea 
( 14mg, 3% for 4 steps). LC-MS (m/z) 533.0 (M + ) 

N-[4-chloro-3-[( 1 -ethy i-pyrrolidin-2-y l)methylaminosulfonyl]-2-hydroxypheny I] N -(2,3- 
dichlorophenyl) urea hydrochloride 

Following the general procedure for urea formation outlined in example 15, crude N-[(l- 
ethy l-py rrolidin-2-y l)methyl]-3-amino-6-chloro-2-hydroxy benzene-sulfonamide (6 1 6mg) 
and 2,3-dichlorophenylisocyanate (167mg, 89mmol) were coupled to form the desired urea 
( 1 3mg, 2.3% for 4 steps). LC-MS (m/z) 523.2 (M+) 

N-[4-chloro-3-[(l-ethyl-pyirolidin-2-yl)methylaminosulfonyl]-2-hydroxyphenyl]-NX2- 
chlorophenyl) urea hydrochloride 

Following the general procedure for urea formation outlined in example 15, crude N-[(l- 
ethyl-pyiTo!idin-2-y1)methy^ (410mg) 
and 2-chlorophenylisocyanate (249mg, 1.62mmol) were coupled to form the desired urea 
(50mg, 9.6% for 4 steps). LC-MS (m/z) 487.2 (M + ) 



METHOD OF TREATMENT 

The compounds of Formula (I), or a pharmaceutical^ acceptable salt thereof can be 
used in the manufacture of a medicine for the prophylactic or therapeutic treatment of any 
disease state in a human, or other mammal, which is exacerbated or caused by excessive or 
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unregulated IL-8 cytokine production by such mammars cell, such as but not limited to 
monocytes and/or macrophages, or other chemokines which bind to the IL-8 a or 
P receptor, also referred to as the type 1 or type II receptor. 

Accordingly, the present invention provides a method of treating a chemokine 
5 mediated disease, wherein the chemokine is one which binds to an IL-8 a or P receptor and 
which method comprises administering an effective amount of a compound of Formula (I) 
or a pharmaceutical^ acceptable salt thereof. In particular, the chemokines are IL-8, 
GROot, GROP, GROy, NAP-2 or ENA-78. 

The compounds of Formula (I) are administered in an amount sufficient to inhibit 
10 cytokine function, in particular IL-8, GROot, GROP, GROy, NAP-2 or ENA-78, such that 
they are biologically regulated down to normal levels of physiological function, or in some 
case to subnormal levels, so as to ameliorate the disease state. Abnormal levels of IL-8, 
GROa, GROP, GROy, NAP-2 or ENA-78 for instance in the context of the present 
invention, constitute: (i) levels of free IL-8 greater than or equal to 1 picogram per mL; (ii) 
15 any cell associated IL-8, GROot, GROP, GROy, NAP-2 or ENA-78 above normal 

physiological levels; or (iii) the presence of IL-8, GROa, GROP, GROy, NAP-2 or ENA-78 
above basal levels in cells or tissues in which IL-8, GROa, GROP, GROy, NAP-2 or ENA- 
78 respectively, is produced. 

The compounds of Formula (I), in generally have been shown to have a longer tj/2 
20 and improved oral bioavailabilty over the compounds disclosed in WO 96/25 1 57 and WO 
97/29743 whose disclosures are incorporated herein by reference. 

There are many disease states in which excessive or unregulated IL-8 production is 
implicated in exacerbating and/or causing the disease. Chemokine mediated diseases 
include psoriasis, atopic dermatitis, osteo arthritis, rheumatoid arthritis, asthma, chronic 
25 obstructive pulmonary disease, adult respiratory distress syndrome, inflammatory bowel 
disease, Crohn's disease, ulcerative colitis, stroke, septic shock, multiple sclerosis, 
endotoxic shock, gram negative sepsis, toxic shock syndrome, cardiac and renal reperfusion 
injury, glomerulonephritis, thrombosis, graft vs. host reaction, alzheimers disease, allograft 
rejections, malaria, restinosis, angiogenesis, atherosclerosis, osteoporosis, gingivitis and 
30 undesired hematopoietic stem cells release and diseases caused by respiratory viruses, 
herpesviruses, and hepatitis viruses, meningitis, herpes encephalitis, CNS vasculitis, 
traumatic brain injury, CNS tumors, subarachnoid hemorrhage, post surgical trauma, 
interstitial pneumonitis, hypersensitivity, crystal induced arthritis, acute and chronic 
pancreatitis, acute alcoholic hepatitis, necrotizing enterocolitis, chronic sinusitis, uveitis, 
35 polymyositis, vasculitis, acne, gastric and duodenal ulcers, celiac disease, esophagitis, 
glossitis, airflow obstruction, airway hyperresponsiveness, bronchiolitis obliterans 
organizing pneumonia, bronchiectasis, bronchiolitis, bronchiolitis obliterans, chronic 
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bronchitis, cor pulmonae, dyspnea, emphysema, hypercapnea, hyperinflation, hypoxemia, 
hypoxia, surgerical lung volume reduction, pulmonary fibrosis, pulmonary hypertension, 
right ventricular hypertropy, sarcoidosis, small airway disease, ventilation-perfusion 
mismatching, wheeze and lupus. 

These diseases are primarily characterized by massive neutrophil infiltration, T-cell 
infiltration, or neovascular growth, and are associated with increased IL-8, GROa, GROp, 
GROy, NAP-2 or ENA-78 production which is responsible for the chemotaxis of 
neutrophils into the inflammatory site or the directional growth of endothelial cells. In 
contrast to other inflammatory cytokines (IL-1, TNF, and IL-6), IL-8, GROa, GROp, 
GROy, NAP-2 or ENA-78 have the unique property of promoting neutrophil chemotaxis, 
enzyme release including but not limited to elastase release as well as superoxide 
production and activation. The a-chemokines but particularly, GROa, GROP, GROy, 
NAP-2 or ENA-78, working through the IL-8 type ! or II receptor can promote the 
neovascularization of tumors by promoting the directional growth of endothelial cells. 
Therefore, the inhibition of IL-8 induced chemotaxis or activation would lead to a direct 
reduction in the neutrophil infiltration. 

Recent evidence also implicates the role of chemokines in the treatment of HIV 
infections, Littleman et al. y Nature 381, pp. 661 (1996) and Koup etaU Nature 381, pp. 667 
(1996). 

Present evidence also indicates the use of IL-8 inhibitors in the treatment of 
atherosclerosis. The first reference, Boisvert et al., J.Clin. Invest, 1998, 101:353-363 
shows, through bone marrow transplantation, that the absence of IL-8 receptors on stem 
cells (and, therefore, on monocytes/macrophages) leads to a reduction in the development 
of atherosclerotic plaques in LDL receptor deficient mice. Additional supporting references 
are: Apostolopoulos, et al., Arterioscler. Thromb. Vase. Biol. 1996, 16:1007-1012; Liu, et 
al.. Arterioscler. Thromb. Vase. Biol , 1997, 17:317-323; Rus, et al., Atherosclerosis. 1996, 
127:263-271.; Wang etal.,LBipl^Oiem 1996,271:8837-8842; Yue, et al., EurL 
Pharmacol . 1993, 240:81-84; Koch, et al.. Am. J. Pathol. , 1993, 142:1423-1431.; Lee, et al., 
Immunol. Lett. , 1996, 53, 109-1 13.; and Terkeltaub et al., Arterioscler. Thromb., 1994, 
14:47-53. 

The present invention also provides for a means of treating, in an acute setting, as well as 
preventing, in those individuals deemed susceptible to, CNS injuries by the chemokine receptor 
antagonist compounds of Formula (I). 

CNS injuries as defined herein include both open or penetrating head trauma, such 
as by surgery, or a closed head trauma injury, such as by an injury to the head region. Also 
included within this definition is ischemic stroke, particularly to the brain area. 
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Ischemic stroke may be defined as a focal neurologic disorder that results from 
insufficient blood supply to a particular brain area, usually as a consequence of an 
embolus, thrombi, or local atheromatous closure of the blood vessel. The role of 
inflammatory cytokines in this area has been emerging and the present invention provides a 

5 mean for the potential treatment of these injuries. Relatively little treatment, for an acute 
injury such as these has been available. 

TNF-a is a cytokine with proinflammatory actions, including endothelial leukocyte 
adhesion molecule expression. Leukocytes infiltrate into ischemic brain lesions and hence 
compounds which inhibit or decrease levels of TNF would be useful for treatment of 

10 ischemic brain injury. See Liu etal. y Stroke , Vol. 25., No. 7, pp. 1481-88 (1994) whose 
disclosure is incorporated herein by reference. 

Models of closed head injuries and treatment with mixed 5-LO/CO agents is 
discussed in Shohami et aL, J. of Vaisc & Clinical Physiology and Pharmacology . Vol. 3, 
No. 2, pp. 99-107 (1992) whose disclosure is incorporated herein by reference. Treatment, 

15 which reduced edema formation, was found to improve functional outcome in those 
animals treated. 

The compounds of Formula (I) are administered in an amount sufficient to inhibit 
IL-8, binding to the IL-8 alpha or beta receptors, from binding to these receptors, such as 
evidenced by a reduction in neutrophil chemotaxis and activation. The discovery that the 
20 compounds of Formula (I) are inhibitors of IL-8 binding is based upon the effects of the 
compounds of Formulas (I) in the in vitro receptor binding assays which are described 
herein. The compounds of Formula (I) have been shown to be inhibitors of type II IL-8 
receptors. 

As used herein, the term "IL-8 mediated disease or disease state" refers to any and 
25 all disease states in which IL-8, GROa, GROp, GROy, NAP-2 or ENA-78 plays a role, 
either by production of IL-8, GROa, GROp, GROy, NAP-2 or ENA-78 themselves, or by 
IL-8, GROot, GROP, GROy, NAP-2 or ENA-78 causing another monokine to be released, 
such as but not limited to IL- 1, IL-6 or TNF. A disease state in which, for instance, IL-1 is 
a major component, and whose production or action, is exacerbated or secreted in response 
30 to IL-8, would therefore be considered a disease state mediated by IL-8. 

As used herein, the term "chemokine mediated disease or disease state" refers to 
any and all disease states in which a chemokine which binds to an IL-8 a or p receptor 
plays a role, such as but not limited to IL-8, GRO-ct, GRO-p, GROy, NAP-2 or ENA-78. 
This would include a disease state in which, IL-8 plays a role, either by production of IL-8 
35 itself, or by IL-8 causing another monokine to be released, such as but not limited to IL- 1 , 
IL-6 or TNF. A disease state in which, for instance, IL-1 is a major component, and whose 
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production or action, is exacerbated or secreted in response to IL-8, would therefore be 
considered a disease stated mediated by 1L-8. 

As used herein, the term "cytokine* refers to any secreted polypeptide that affects 
the functions of cells and is a molecule, which modulates interactions between cells in the 
immune, inflammatory or hematopoietic response. A cytokine includes, but is not limited 
to, monokines and lymphokines, regardless of which cells produce them. For instance, a 
monokine is generally referred to as being produced and secreted by a mononuclear cell, 
such as a macrophage and/or monocyte. Many other cells however also produce 
monokines, such as natural killer cells, fibroblasts, basophils, neutrophils, endothelial cells, 
brain astrocytes, bone marrow stromal cells, epideral keratinocytes and B-Iymphocytes. 
Lymphokines are generally referred to as being produced by lymphocyte cells. Examples 
of cytokines include, but are not limited to, lnterleukin- 1 (1L-1), Interleukin-6 (IL-6), 
InterIeukin-8 (IL-8), Tumor Necrosis Factor-alpha (TNF-a) and Tumor Necrosis Factor 
beta (TNF-B). 

As used herein, the term "chemokine M refers to any secreted polypeptide that affects the 
functions of cells and is a molecule which modulates interactions between cells in the immune, 
inflammatory or hematopoietic response, similar to the term "cytokine" above. A chemokine is 
primarily secreted through cell transmembranes and causes chemotaxis and activation of specific 
white blood cells and leukocytes, neutrophils, monocytes, macrophages, T-cells, B-cells, 
endothelial cells and smooth muscle cells. Examples of chemokines include, but are not limited 
to IL-8, GRO-a, GRO-p, GRO-y, NAP-2, ENA-78, IP-10, MlP-la, MIP-(J, PF4, and MCP 1,2, 
and 3. 

In order to use a compound of Formula (1) or a pharmaceutically acceptable salt 
thereof in therapy, it will normally be formulated into a pharmaceutical composition in 
accordance with standard pharmaceutical practice. This invention, therefore, also relates to 
a pharmaceutical composition comprising an effective, non-toxic amount of a compound of 
Formula (I) and a pharmaceutically acceptable carrier or diluent. 

Compounds of Formula (1), pharmaceutically acceptable salts thereof and 
pharmaceutical compositions incorporating such may conveniently be administered by any 
of the routes conventionally used for drug administration, for instance, orally, topically, 
parenterally or by inhalation. The compounds of Formula (I) may be administered in 
conventional dosage forms prepared by combining a compound of Formula (I) with 
standard pharmaceutical carriers according to conventional procedures. The compounds of 
Formula (I) may also be administered in conventional dosages in combination with a 
known, second therapeutically active compound. These procedures may involve mixing, 
granulating and compressing or dissolving the ingredients as appropriate to the desired 
preparation. It will be appreciated that the form and character of the pharmaceutically 
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acceptable character or diluent is dictated by the amount of active ingredient with which it 
is to be combined, the route of administration and other well-known variables. The 
carrier(s) must be "acceptable" in the sense of being compatible with the other ingredients 
of the formulation and not deleterious to the recipient thereof. 

5 The pharmaceutical carrier employed may be, for example, either a solid or liquid. 

Exemplary of solid carriers are lactose, terra alba, sucrose, talc, gelatin, agar, pectin, acacia, 
magnesium stearate, stearic acid and the like. Exemplary of liquid carriers are syrup, 
peanut oil, olive oil, water and the like. Similarly, the carrier or diluent may include lime 
delay material well known to the art, such as glyceryl mono-stearate or glyceryl distearate 

10 alone or with a wax. 

A wide variety of pharmaceutical forms can be employed. Thus, if a solid carrier is 
used, the preparation can be tableted, placed in a hard gelatin capsule in powder or pellet 
form or in the form of a troche or lozenge. The amount of solid carrier will vary widely but 
preferably will be from about 25mg to about Ig. When a liquid carrier is used, the 

15 preparation will be in the form of a syrup, emulsion, soft gelatin capsule, sterile injectable 
liquid such as an ampule or nonaqueous liquid suspension. 

Compounds of Formula (I) may be administered topically, that is by non-systemic 
administration. This includes the application of a compound of Formula (I) externally to 
the epidermis or the buccal cavity and the instillation of such a compound into the ear, eye 

20 and nose, such that the compound does not significantly enter the blood stream. In contrast, 
systemic administration refers to oral, intravenous, intraperitoneal and intramuscular 
administration. 

Formulations suitable for topical administration include liquid or semi-liquid 
preparations suitable for penetration through the skin to the site of inflammation such as 

25 liniments, lotions, creams, ointments or pastes, and drops suitable for administration to the 
eye, ear or nose. The active ingredient may comprise, for topical administration, from 
0.001% to 10% w/w, for instance from 1% to 2% by weight of the Formulation. It may 
however comprise as much as 10% w/w but preferably will comprise less than 5% w/w, 
more preferably from 0.1% to 1% w/w of the Formulation. 

30 Lotions according to the present invention include those suitable for application to the 

skin or eye. An eye lotion may comprise a sterile aqueous solution optionally containing a 
bactericide and may be prepared by methods similar to those for the preparation of drops. 
Lotions or liniments for application to the skin may also include an agent to hasten drying and 
to cool the skin, such as an alcohol or acetone, and/or a moisturizer such as glycerol or an oil 

35 such as castor oil or arachis oil. 

Creams, ointments or pastes according to the present invention are semi-solid 
formulations of the active ingredient for external application. They may be made by 
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mixing the active ingredient in finely-divided or powdered form, alone or in solution or 
suspension in an aqueous or non-aqueous fluid, with the aid of suitable machinery, with a 
greasy or non-greasy base. The base may comprise hydrocarbons such as hard, soft or 
liquid paraffin, glycerol, beeswax, a metallic soap; a mucilage; an oil of natural origin such 
5 as almond, corn, arachis, castor or olive oil; wool fat or its derivatives or a fatty acid such 
as steric or oleic acid together with an alcohol such as propylene glycol or a macrogel. The 
formulation may incorporate any suitable surface active agent such as an anionic, cationic 
or non-ionic surfactant such as a sorbitan ester or a polyoxyethylene derivative thereof. 
Suspending agents such as natural gums, cellulose derivatives or inorganic materials such 
10 as silicaceous silicas, and other ingredients such as lanolin, may also be included. 

Drops according to the present invention may comprise sterile aqueous or oily 
solutions or suspensions and may be prepared by dissolving the active ingredient in a 
suitable aqueous solution of a bactericidal and/or fungicidal agent and/or any other suitable 
preservative, and preferably including a surface active agent. The resulting solution may 
15 then be clarified by filtration, transferred to a suitable container which is then sealed and 
sterilized by autoclaving or maintaining at 98-10G°C for half an hour. Alternatively, the 
solution may be sterilized by filtration and transferred to the container by an aseptic 
technique. Examples of bactericidal and fungicidal agents suitable for inclusion in the 
drops are phenylmercuric nitrate or acetate (0.002%), benzalkonium chloride (0.01%) and 
20 chlorhexidine acetate (0.01 %). Suitable solvents for the preparation of an oily solution 
include glycerol, diluted alcohol and propylene glycol. 

Compounds of formula (I) may be administered parenterally, that is by intravenous, 
intramuscular, subcutaneous intranasal, intrarectal, intravaginal or intraperitoneal 
administration. The subcutaneous and intramuscular forms of parenteral administration are 
25 generally preferred. Appropriate dosage forms for such administration may be prepared by 
conventional techniques. Compounds of Formula (I) may also be administered by 
inhalation that is by intranasal and oral inhalation administration. Appropriate dosage 
forms for such administration, such as an aerosol formulation or a metered dose inhaler, 
may be prepared by conventional techniques. 
30 For all methods of use disclosed herein for the compounds of Formula (I) the daily 

oral dosage regimen will preferably be from about 0.01 to about 80 mg/kg of total body 
weight. The daily parenteral dosage regimen about 0.001 to about 80 mg/kg of total body 
weight. The daily topical dosage regimen will preferably be from 0.1 mg to 150 mg, 
administered one to four, preferably two or three times daily. The daily inhalation dosage 
35 regimen will preferably be from about 0.01 mg/kg to about 1 mg/kg per day. It will also be 
recognized by one of skill in the art that the optimal quantity and spacing of individual 
dosages of a compound of Formula (I) or a pharmaceutically acceptable salt thereof will be 
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determined by the nature and extent of the condition being treated, the form, route and site 
of administration, and the particular patient being treated, and that such optimums can be 
determined by conventional techniques. It will also be appreciated by one of skill in the art 
that the optimal course of treatment, i.e., the number of doses of a compound of Formula (I) 

5 or a pharmaceutical^ acceptable salt thereof given per day for a defined number of days, 
can be ascertained by those skilled in the art using conventional course of treatment 
determination tests. 

The invention will now be described by reference to the following biological 
examples which are merely illustrative and are not to be construed as a limitation of the 

10 scope of the present invention. 
BIOLOGICAL EXAMPLES 

The IL-8, and GRO-a chemokine inhibitory effects of compounds of the present 
invention are determined by the following in vitro assay: 
Receptor Binding Assays: 

15 t 125 I] IL-8 (human recombinant) is obtained from Amersham Corp., Arlington 

Heights, IL, with specific activity 2000Ci/mmol. GRO-a is obtained from NEN- New 
England Nuclear. All other chemicals are of analytical grade. High levels of recombinant 
human IL-8 type a and (J receptors were individually expressed in Chinese hamster ovary 
cells as described previously (Holmes, et a/., Science , 1991, 253, 1278). The Chinese 

20 hamster ovary membranes were homogenized according to a previously described protocol 
(Haour, et a/., J. Biol. Chem. . 249 pp 2195-2205 (1974)). Except that the homogenization 
buffer is changed to lOmM Tris-HCL, ImM MgS0 4 , 0.5mM EDTA (ethylene- 
diaminetetra-acetic acid), ImM PMSF (a-toluenesulphonyl fluoride), 0.5 mg/L Leupeptin, 
pH 7.5. Membrane protein concentration is determined using Pierce Co. micro-assay kit 

25 using bovine serum albumin as a standard. All assays are performed in a 96-well micro 
plate format. Each reaction mixture contains 125 I IL-8 (0.25 nM) or 125 I GRO-a and 0.5 
ug/mL of IL-8Ra or 1 .0 ug/mL of IL-8R0 membranes in 20 mM Bis-Trispropane and 0.4 
mM Tris HC1 buffers, pH 8.0, containing 1.2 mM MgS04, 0.1 mM EDTA, 25 mM Na and 
0.03% CHAPS. In addition, drug or compound of interest is added which has been pre- 

30 dissolved in DMSO so as to reach a final concentration of between O.OlnM and 100 uM. 
The assay is initiated by addition of 125 I-IL-8. After 1 hour at room temperature the plate 
is harvested using a Tomtec 96-well harvester onto a glass fiber filtermat blocked with 1% 
polyethylenimine/ 0.5% BSA and washed 3 limes with 25 mM NaCl, 10 mM TrisHCl, 1 
mM MgS04, 0 J mM EDTA, 0.03 % CHAPS, pH 7.4. The filter is then dried and counted 

35 on the Betaplate liquid scintillation counter. The recombinant IL-8 Rot, or Type I, receptor 
is also referred to herein as the non-permissive receptor and the recombinant IL-8 R($, or 
Type II, receptor is referred to as the permissive receptor. 
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Representative compounds of Formula (I), Examples t to 106 have exhibited 
positive inhibitory activity in this assay at IC50 levels < 30 uM. 
Chemotaxis Assay : 

The in vitro inhibitory properties of these compounds are determined in the 
neutrophil chemotaxis assay as described in Current Protocols in Immunology, vol. I, Suppl 
I, Unit 6.12.3., whose disclosure is incorporated herein by reference in its entirety. 
Neutrophils where isolated from human blood as described in Current Protocols in 
Immunology Vol. I, Suppl 1 Unit 7.23.1, whose disclosure is incorporated herein by 
reference in its entirety. The chemoattractants IL-8, GRO-a, GRO-p, GRO-yand NAP-2 
are placed in the bottom chamber of a 48 multi well chamber (Neuro Probe, Cabin John, 
MD) at a concentration between 0.1 and 100 nM. The two chambers are separated by a 5 
uM polycarbonate filter. When compounds of this invention are tested, they are mixed with 
the cells (0.001 - 1000 nM) just prior to the addition of the cells to the upper chamber. 
Incubation is allowed to proceed for between about 45 and 90 min at about 37°C in a 
humidified incubator with 5% CO2. At the end of the incubation period, the polycarbonate 
membrane is removed and the top side washed, the membrane then stained using the Diff 
Quick staining protocol (Baxter Products, McGaw Park, IL, USA). Cells which have 
chemotaxed to the chemokine are visually counted using a microscope. Generally, four 
fields are counted for each sample, these numbers are averaged to give the average number 
of cells which had migrated. Each sample is tested in triplicate and each compound 
repeated at least four times. To certain cells (positive control cells) no compound is added, 
these cells represent the maximum chemotactic response of the cells. In the case where a 
negative control (unstimulated) is desired, no chemokine is added to the bottom chamber. 
The difference between the positive control and the negative control represents the 
chemotactic activity of the cells. 
Elastase Release Assay : 

The compounds of this invention are tested for their ability to prevent Elastase 
release from human neutrophils. Neutrophils are isolated from human blood as described in 
Current Protocols in Immunology Vol. I, Suppl 1 Unit 7.23.1. PMNs 0.88 x 10 6 cells 
suspended in Ringer's Solution (NaCl 118, KC1 4.56, NaHC0 3 25, KH 2 P0 4 1.03, Glucose 
11.1, HEPES 5 mM, pH 7.4) are placed in each well of a 96 well plate in a volume of 50 ul. 
To this plate is added the test compound (0.001 - 1000 nM) in a volume of 50 ul, 
Cytochalasin B in a volume of 50 ul (20ug/ml) and Ringers buffer in a volume of 50 ul. 
These cells are allowed to warm (37 °C, 5% C02, 95% RH) for 5 min before IL-8, GROa, 
GROP, GROyor NAP-2 at a final concentration of 0.01 - 1000 nM was added. The reaction 
is allowed to proceed for 45 min before the 96 well plate is centrifuged (800 xg 5 min.) and 
100 ul of the supernatant removed. This supernatant is added to a second 96 well plate 
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followed by an artificial elastase substrate (MeOSuc- Ala- Ala-Pro- Val-AMC, Nova 
Biochem, La Jolla, CA) to a final concentration of 6 ug/ml dissolved in phosphate buffered 
saline. Immediately, the plate is placed in a fluorescent 96 well plate reader (Cytofluor 
2350, Millipore, Bedford, MA) and data collected at 3 min intervals according to the method 

5 of Nakajima et al J. Biol. Chem . 254 4027 (1979). The amount of Elastase released from the 
PMNs is calculated by measuring the rate of MeOSuc-Ala-Ala-Pro-Val-AMC degradation. 
TNF-a in Traumatic Brain Injury Assay 

The present assay provides for examination of the expression of tumor necrosis factor 
mRNA in specific brain regions, which follow experimentally, induced lateral fluid-percussion 

10 traumatic brain injury (TBI) in rats. Adult Sprague-Dawley rats (n=42) were anesthetized with 
sodium pentobarbital (60 mg/kg, i.p.) and subjected to lateral fluid-percussion brain injury of 
moderate severity (2.4 atm.) centered over the left temporaparietal cortex (n=18), or "sham" 
treatment (anesthesia and surgery without injury, n=18). Animals are sacrificed by decapitation at 
1, 6 and 24 hr. post injury, brains removed, and tissue samples of left (injured) parietal cortex 

15 (LC), corresponding area in the contralateral right cortex (RC), cortex adjacent to injured parietal 
cortex (LA), corresponding adjacent area in the right cortex (RA), left hippocampus (LH) and right 
hippocampus (RH) are prepared. Total RNA are isolated and Northern blot hybridization is 
performed and quantitated relative to an TNF-a positive control RNA (macrophage = 100%). A 
marked increase of TNF- a mRNA expression is observed in LH (104±17% of positive control, p 

20 < 0.05 compared with sham), LC (105+2 1 %, p< 0.05) and LA (69±8%, p < 0.0 1 ) in the 

traumatized hemisphere 1 hr. following injury. An increased TNF- a mRNA expression is also 
observed in LH (46±8%, p < 0.05), LC (30±3%, p < 0.01) and LA (32±3%, p < 0.01) at 6 hr which 
resolves by 24 hr following injury. In the contralateral hemisphere, expression of TNF- a mRNA 
is increased in RH (46±2%, p < 0.01), RC (4±3%) and RA (22±8%) at 1 hr and in RH (28±1 1%), 

25 RC (7±5%) and RA (26±6%, p < 0.05) at 6 hr but not at 24 hr following injury. In sham (surgery 
without injury) or naive animals, no consistent changes in expression of TNF- a mRNA are 
observed in any of the 6 brain areas in either hemisphere at any times. These results indicate that 
following parasagittal fluid-percussion brain injury, the temporal expression of TNF-a mRNA is 
altered in specific brain regions, including those of the non-traumatized hemisphere. Since TNF-a 

30 is able to induce nerve growth factor (NGF) and stimulate the release of other cytokines from 

activated astrocytes, this post-traumatic alteration in gene expression of TNF-a plays an important 
role in both the acute and regenerative response to CNS trauma. 
CNS Iniurv model for IL-lB mRNA 

This assay characterizes the regional expression of interleukin-lB (1L-16) mRNA in 

35 specific brain regions following experimental lateral fluid-percussion traumatic brain injury 
(TBI) in rats. Adult Sprague-Dawley rats (n=42) are anesthetized with sodium 
pentobarbital (60 mg/kg, i.p.) and subjected to lateral fluid-percussion brain injury of 
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moderate severity (2.4 atm.) centered over the left temporoparietal cortex (n=18), or "sham" 
treatment (anesthesia and surgery without injury). Animals are sacrificed at 1 , 6 and 24 hr. 
post injury, brains removed, and tissue samples of left (injured) parietal cortex (LC), 
corresponding area in the contralateral right cortex (RC), cortex adjacent to injured parietal 

5 cortex (LA), corresponding adjacent area in the right cortex (RA), left hippocampus (LH) 
and right hippocampus (RH) are prepared. Total RNA is isolated and Northern blot 
hybridization was performed and the quantity of brain tissue IL-1B mRNA is presented as 
percent relative radioactivity of IL-IB positive macrophage RNA which was loaded on the 
same gel At 1 hr following brain injury, a marked and significant increase in expression of 

10 IL-IB mRNA is observed in LC (20.0±0/7% of positive control, n=6, p < 0.05 compared 
with sham animal), LH (24.5±0.9%, p < 0.05) and LA (21 .5±3.1%, p < 0.05) in the injured 
hemisphere, which remained elevated up to 6 hr. post injury in the LC (4.0±0.4%, n=6, 
p < 0.05) and LH (5.0±1 .3%, p < 0.05). In sham or naive animals, no expression of IL-IB 
mRNA is observed in any of the respective brain areas. These results indicate that 

15 following TBI, the temporal expression of IL-IB mRNA is regionally stimulated in specific 
brain regions. These regional changes in cytokines, such as IL-IB play a role in the post- 
traumatic. 

AH publications, including but not limited to patents and patent applications, cited 
in this specification are herein incorporated by reference as if each individual publication 

20 were specifically and individually indicated to be incorporated by reference herein as 
though fully set forth. 

The above description fully discloses the invention including preferred 
embodiments thereof. Modifications and improvements of the embodiments specifically 
disclosed herein are within the scope of the following claims. Without further elaboration, 

25 it is believed that one skilled in the art can, using the preceding description, utilize the 

present invention to its fullest extent. Therefore the Examples herein are to be construed as 
merely illustrative and not a limitation of the scope of the present invention in any way. 
The embodiments of the invention in which an exclusive property or privilege is claimed 
are defined as follows. 



-98- 



WO 00/35442 PCTAJS99/29940 

What is Claimed Is: 

1 . A compound of the formula (I): 



OH 




wherein 

Rb is independently hydrogen, NR6R7, OH, OR a , C)-5alkyl, aryl, arylCi-4alkyl, aryl 
C2-4alkenyl; cycloalkyl, cycloalkyl Cj_5 alkyl, heteroaryl, heteroarylCi.4alkyl, 
heteroarylC2-4 alkenyl, heterocyclic, heterocyclic Chalky!, or a heterocyclic C2-4al ken yl 
moiety, all of which moieties may be optionally substituted one to three times 
independently by halogen; nitro; halosubstituted Cj_4 alkyl; C1-4 alkyl; amino, mono or 
di-C M alkyl substituted amine; OR a ; C(0)R a ; NR a C(0)OR a ; OC(0)NR 6 R 7 ; hydroxy; 
NR9C(0)R a ; S(0) m 'R a ; C(0)NR6R7; C(0)OH; C(0)OR a ; S(0) t NR6R7; NHS(0) t R a ; or 
the two R\y substituents join to form a 3-10 membered ring, optionally substituted and 
containing, in addition to optionally substituted C j .4 alkyl, independently, 1 to 3 NR a , O, 
S, SO, or SO2 moities which can be optionally unsaturated; 

R a is an alkyl, aryl, arylCj-4alkyl, heteroaryl, heteroaryl Ci-4alkyl, heterocyclic, COOR a , or a 
heterocyclic C j -4alky I moiety, all of which moieties may be optionally substituted; 

R a is an alkyl, aryl, arylCi-4alkyl, heteroaryl, heteroaryl C].4alkyl, heterocyclic or a 
heterocyclic Ci_4alkyl moiety, all of which moieties may be optionally substituted; 

m is an integer having a value of 1 to 3; 

m' is 0, or an integer having a value of 1 or 2; 

n is an integer having a value of 1 to 3; 

q is 0, or an integer having a value of 1 to 10; 

t is 0, or an integer having a value of 1 or 2; 

s is an integer having a value of 1 to 3; 

Rl is independently selected from hydrogen, halogen, nitro, cyano, Ci-io alkyl, halosubstituted 
Cj-io alkyl, C2-10 alkenyl, Cj-io alkoxy, halosubstituted Cj-ioalkoxy, azide, S(0) t R4. 
(CR3Rg)q S(0)tR4, hydroxy, hydroxy substituted Chalky!, aryl, aryl Cj-4 alkyl, aryl C2-10 
alkenyl, aryloxy, aryl Cj-4 alkyloxy, heteroaryl, heteroaryl alkyl, heteroaryl C2-IO alkenyl, 
heteroaryl Cj-4 alkyloxy, heterocyclic, heterocyclic Cj_4alkyl, heterocyclicCi-4alkyloxy, 
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heterocyclic*^- 10 alkenyl, (CRgR 8 )q NR4R5. (CR 8 R 8 )qC(0)NR 4 R5, C 2 -]0 alkenyl 
C(0)NR4R5> (CR 8 R 8 )q QO)NR 4 RlO. S(0)3R8, (CR 8 Rg)q C(0)R| 1, C 2 -I0 alkenyl 
C(0)R| i, C2-10 alkenyl C(0)ORn, (CR 8 R 8 )q C(0)OR] |, (CR 8 R 8 )q OC(0)Rj |, 
(CR 8 R 8 )qNR 4 C(0)Ri 1, (CR 8 R 8 )q C(NR 4 )NR 4 R 5 . (CR 8 R 8 )q NR 4 C(NR 5 )R 1 1 , (CR 8 R 8 )q 
5 NHS(0) t R ) 3, (CR 8 R 8 )q S(0) l NR 4 Rs 1 or two R \ moieties together may form 0-(CH2) s O or 

a 5 to 6 membered saturated or unsaturated ring, and wherein the alky I, aryl, arylalkyl, 
heteroaryl, heterocyclic moieties may be optionally substituted; 
R 4 and R5 are independently hydrogen, optionally substituted Cm alkyl, optionally substituted 
aryl, optionally substituted aryl Ci- 4 alkyl, optionally substituted heteroaryl, optionally 
10 substituted heteroaryl Chalky!, heterocyclic, heterocyclic M alkyl, or R4 and R5 

together with the nitrogen to which they are attached form a 5 to 7 member ring which may 
optionally comprise an additional heteroatom selected from O, N and S; 
R6 and R7 are independently hydrogen, or a Cm alkyl, heteroaryl, aryl, aklyl aryl, alkyl Cm 
heteroalkyl, which may all be optionally substituted or R6 and R7 together with the 
15 nitrogen to which they are attached form a 5 to 7 member ring which ring may optionally 

contain an additional heteroatom is selected from oxygen, nitrogen or sulfur, and which 
ring may be optionally substituted; 
Y is hydrogen, halogen, nitro, cyano, halosubstituted C\-)0 alkyl, C).io alkyl, C2-10 alkenyl, 
Cj- jo alkoxy, halosubstituted C\.\Q alkoxy, azide, (CR 8 R 8 )qS(0) t R a , (CR 8 R 8 )qOR a , 
20 hydroxy, hydroxy substituted Ci- 4 alkyl, aryl; aryl Cm alkyl, aryloxy, arylCM alkyloxy, 

aryl C2-10 alkenyl, heteroaryl, heteroarylalkyl, heteroaryl Cm alkyloxy, heteroaryl C2-10 
alkenyl, heterocyclic, heterocyclic Cj- 4 alkyl, heterocyclicC2-10 alkenyl, 
(CR 8 R 8 )qNR 4 R5, C2-10 alkenyl C(0)NR4R5, (CR 8 Rg)qC(0)NR4R5, (CR 8 R 8 )q 
C(O)NR 4 R]0, S(0)3R 8 , (CR 8 R 8 )qC(0)Rn, C2-IO a!kenyiC(0)Ri J, 
25 (CR 8 R 8 )qC(0)ORi 1, C2-10alkenylC(O)ORn. (CR 8 R 8 )qOC(0)Ri 1, 

(CR 8 R 8 )qNR4C(0)Rn, (CR 8 R 8 )q NHS(0) t R 13 , (CR 8 R 8 )q S(0) t NR 4 R 5 , 
(CR 8 R 8 )qC(NR 4 )NR 4 R 5 , (CR 8 R 8 )q NR 4 C(NR 5 )R! \ , or two Y moieties together may 
form 0-(CH2) s -0 or a 5 to 6 membered saturated or unsaturated ring, and wherein the 
alkyl, aryl, arylalkyl, heteroaryl, heteroaryl alkyl, heterocyclic, heterocyclicalkyl groups 
30 may be optionally substituted; 

R 8 is hydrogen or Cm alkyl; 
R9 is hydrogen or a Cm alkyl; 
RlO « Ci-10 alkyl C(0)2R8; 

Rl 1 is hydrogen, optionally substituted Cm alkyl, optionally substituted aryl, optionally 
35 substituted aryl CMalkyl, optionally substituted heteroaryl, optionally substituted 

heteroary!Ci- 4 alkyl, optionally substituted heterocyclic, or optionally substituted 
heterocyclicC \ ^alky I ; 
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Rj3 is suitably C|-4 alky I. aryl, aryl Chalky!, heteroaryl. heteroarylCi-4alkyl, heterocyclic, 

or heterocyclic€|-4alkyl; 
or a pharmaceulically acceptable salt thereof. 

5 2. The compound according to Claim 1 wherein K\ is substituted in the 4- position by an 
electron withdrawing moiety. 

3. The compound according to Claim 2 wherein R| is halogen, cyano or nitro. 
10 4. The compound according to Claim 3 wherein R| is halogen. 

5. The compound according to Claim 4 wherein R j is independently, fluorine, chlorine, or 
bromine. 

15 6. The compound according to Claim I wherein Y is mono- substituted in the 2 -position 
or 3 - position, or is disubstituted in the 2 - or 3*- position of a monocyclic ring. 

7. The compound according to Claim 6 wherein Y is halogen. 

20 8. The compound according to Claim 4 wherein Y is independently fluorine, chlorine, or 
bromine. 

9. The compound according to Claim 1 wherein R5 is hydrogen, C j.4 alkyl, or C \^ 
alkyl substituted with C(0)OH, or C(0)OR a . 

25 

10. The compound according to Claim 1 wherein Y is halogen, n is 1 or 2, R] is halogen, m 
is 1 or 2, and R b is, independently, hydrogen, C \_ 4 alkyl, C \^ alkyl substituted with 
C(0)OH,orC(O)ORa. 

30 11. The compound according to Claim 1 which isselected from the group consisting of: 

N>(2-Hydroxyi-3-aminosulfonyl-4-chlorophenyl)-N , -{2-bromophenyl) urea; 

N^2-Hydroxy-3-aminosulfonyl-4-chlorophenyl)-N-(2,3Kiichlorophenyl)urea; 

NK2-Hydroxy-3-N"-benzylarmnosulfo^^ urea; 

N-(2-Hydroxy-3-N M -benzylaminosulfonyM<hlorophenyl)-NH2,3-dichlorophenyl)urea; 
35 N-[2"Hydroxy-3-(N",N"-dimethyl)-aminosulfonyl-4-chlorophenyl]-N-(2,3-dichlorophenyl) 

urea; 

NK2-Hydroxy^-N\N"-dimethylaminosulfonyl-4<hlorophenyl^NH2-bromophenyl) urea; 
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N-(2-Hydroxy-3-N n -methylaminosulfonyl-4-chlorophenyI)-N-(2-bromophenyl)urea; 
N-(2-Hydroxy-3-N f, -methyIaminosuifonyl-4<hlorophenyl)-N-(2 f 3-dichlorophenyl) urea; 
N-[2-Hydroxy-3-[N-(methoxycarrx^ 
dichloropheny!) urea; 
5 N-[2-Hydroxy-3-(NM2-methoxyIcarto 
bromophenyl) urea; 

N-[2-Hydroxy-34(N M -2-carboxyn^thyI)-aminosulfonyI]-4-chlorophenyl]- 
N -(2,3-dichlorophenyl) urea; 
N-[2-Hydroxy-3-(N w -2<arboxyrrethyl)-am 
10 urea; 

N-[2-HydroxyO-aminosulfonyl-4-chlorophenyl]-NM2-ch1oropheny!) urea; 
N-[2-Hydroxy-3-aminosulfonyl-4-chlorophenyl]-N -phenyl urea; 
N-(2-HydroxyO-aminosulfonyl-4-chlorophenyl)-NH2-phenoxyphenyl) urea; 
N-(2-Hydroxy-3-[N"-(3-carboxyethyl)-aminosulfonyl]-4-chtorophenyl)-N-(2- 

15 bromophenyl) urea; 

N42-Hydroxy-3-(isopropylaminosulfonyI)-4-chlorophenyl]-N-(2-bromophenyl) urea; 

N-[2-Hydroxy-3-(isopropylaminosulfony!H-chlorophenyl]-N-(2-chIorophenyl) urea; 

N-[2-Hydroxy-3-(isopropylaminosulfonyI)-4-cM urea; 

N-(4-chlorc)-2-hydroxy-3-aminosulfonylphenyl)-NH2-rnethoxyphenyl) urea; 
20 N-(4-chloro-2-hydroxy-3-aminosulfony!phenyI)-N-(2^-methylenedioxy 

phenyl) urea; 

N-(2-benzyIoxyphenyl)-NM4-chloro-2-hydroxy-3-aminosulfonylphenyl) urea; 
N-[3-(N M -allylaminosuifonyl)^hloro-2^^^ urea; 
N-[4-chlorc>-2-hydroxy-3-[N"-(2-trifluoroethyl)arninosulfonyl]phenyl]-N-(2,3- 

25 dichlorophenyl) urea; 

N-(23-dichlorophenyl)-N-[2-hydroxy-4-methoxyO-N M -(phenylaminosulfonyl)phenyl] 

urea; 

N-(2-bromophenyl)-N-{2-hydroxy^-rnethoxy-3-N M -(phenylarnmosulfonyl)phenyl] urea; 

N-[4-ch!oro-2-hydroxy-3-[N M -(2-methoxyethyl)aminosulfonyl]pheny!]-N , -(2,3- 

30 dichlorophenyl) urea; 

NK2-bromophenyl)-N-[4«chloro-2-hydroxy-3-[N M -(2-rnethoxyethyl)arninosulfonyl]phenyl] 

urea; 

N-(2-bromophenyl>N-[4^h1or^ urea; 
N-[4-chloro-2-hydroxy-3-(4-moipholinylsuIfonyl)phenyl]-N-(2 t 3-dichlorophenyl) urea; 

35 N-[3-PNT-[3-(tert-butoxyca^ 

hydroxyphenyl]-N-(2 > 3-dichlorophenyl) urea; 
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N-(2-bromophenyl)-N-[3-[N M -[3-(tert-butoxycarbonylamino)propyI]aminosulfonyl]-4- 
chloro-2-hydroxyphenyl] urea; 
N-[3-[N M -(3-aminopropyl)ami™^ 
urea trifluoroacetate; 
5 N-[3-[N*-(3-aminopropyl)aminosulfo^ 
urea hydrochloride; 

N-[3-[N ,, -(3-aminopropyl)aminosuIfonyI}-4-chloro-2-hydroxyphenyl]-N -(2,3- 
dichlorophenyl) urea trifluoroacetate; 

N-(2-bromopheny1)-N-[3-[N"-(2-(tert-butoxycarbonyiamino)ethyl]aminosulfony!H- 

10 chIoro-2-hydroxyphenyl] urea; 

N-[3-[N M -(2-aminoethyl)aminosulfonyl]-4<hloro-2-hydroxyphenyl]-N-(2-bromoph 
urea; 

N-(2-bromophenyl)-N-[3-[[4-(tert-butoxycarbonyl)piperazin-l-yl]sulfonyl]-4-chIoro^ 
hydroxyphenyl] urea; 
15 N-[3-[[4-(tert-butoxycaitK>nyl)pipe^ 
dichlorophenyl) urea; 

N-[4-chIoro-2-hydroxy-3-( 1 -piperazinyIsu!fonyl)phenyl)-N -(2 t 3-dichIorophenyl) urea 
trifluoroacetate; 

N-(2-bromopheny 1)-N -[4-chloro-2-hydroxy-3-(piperaztn- 1 -ylsulfonyl)phenyl] urea 
20 trifluoroacetate; 

N-[4-chloro-2-hydroxy-3-[N M -(3-methy!thiopropyl)aminosulfonyl]phenyl]-N42,3- 
dichlorophenyl) urea; 

N-(2-bromophenyl)-N'-[4-chloro-2-hydroxy-3-[N M -(3- 
methykhiopropyl)aminosulfonyl]phenyl] urea; 
25 N-(4-chloro-2-hydroxy-3-aminosulfonylphenyI)-N-(2 > 3-dichlorophenyl)urea potasium 
salt; 

N-(4-chloro-2-hydroxy-3-aminosulfonylphenyI)-N -(2,3-dichlorophenyl) urea sodium salt; 

N-(2-bromophenyI)-N-[4-chlor^ 

hydroxyphenyl] urea; 

30 N-(4-chloro-3-[N , \N M -di-(2-methoxyethyl)aminosulfonyl]-2-hydroxyphenyl]-NM2,3- 
dichlorophenyl) urea; 

N-(2-bromophenyl)-N-[4-chloro-3-[N M -[2-(dimethylamino)e%l]amin 
hydroxyphenyl] urea hydrochloride; 

N-[4-chloro^3-[N M -[2-(dimethylamino)ethyl]aminosulfonyl]--2-hydroxyphenyl]-NH2,3- 
35 dichlorophenyl) urea hydrochloride; 

N-[4^hIoro-2-hydroxy-3-[N"-[3-(rnethylsulfonyl)propyl]aminosulfonyl]phenyl]-N*-{2,3- 

dichlorophenyl) urea; 
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N-(2-broTnophenyI)-N*[4-chloro-2-hydroxy-3-[N M -[3- 
(methyIsuIfonyl)propyl]aminosulfonyI]phenyl] urea; 
N-(4-chloro-2-hydroxy-3-[N*42-(moipho 
dichlorophenyl) urea hydrochloride; 

N-[4-chlorc^2-hydroxy-3"[N"-[2^morphoIinyl)ethyl]aminosulfonyl]phenyl]-N-(2- 
chlorophenyl) urea hydrochloride; 
N-(2-bromophenyl)-N , -[4.chloro-2-hydroxy-3-[N"-[2-(4- 
morpholinyl)ethyl]aminosulfonyl]phenyl] urea; 

N-[4-ch!oro-2-hydroxy-3-(4-thiomorphoIinylsulfonyl)phenyI]-N-(23-dich]orophenyl) 
urea; 

N-(2-bromophenyl)-N-[4-chloro-2-hydroxyO-(4-thiomorpholinylsulfony])phenyl] urea; 
N-(2-bromophenyI)-N-[4-chloro-3-[N M ,N rt -di-(2-hydroxyethyl)aminosulfonyl]-2- 
hydroxy phenyl] urea; 

N-t4<hloro-3-[N , \N ,, -di-(2-hydroxyethyl)aminosulfonyl]-2-hydroxyphenyl]-N-(2,3" 
dichlorophenyl) urea, 

N-[4-chIoro-2*hydroxy-3-[N M -[3-(methylsulfinyl)propyl]aminosuIfonyI]phenyl]-N-(2,3- 
dichlorophenyl) urea; 

N-(2-bromophenyl)-N , -[4-chloro-2-hydroxy-3-[N ,t -[3- 
(methylsulfinyl)propyl]aminosulfonyl]phenyl] urea; 
N-(2-bromophenyl)-N-[3-[N M -[(l-tert-butoxycarrx)nyIpirjerid^ 
yl)methyl]aminosulfonyl]-4-chloro-2-hydroxyphenyl] urea, 
N-[3-[N"-[(Mert~butoxycarbonylpiperidin-4-yO^ 
hydroxyphenyl]-N -(2,3-dichlorophenyl) urea; 
N-[4-chiorcH2-hydroxy-3-(l-oxidothiomorpto^^ 
urea; 

N-(2-bromophenyl)-N-[4-chloro-2-hydroxy-3-(l-oxidothiomorpholinosulfonyl)phenyI] 
urea; 

N-[4-chIoro-2-hyoVoxy-3-[NM(piperidin^ 
dichlorophenyl) urea trifluroacetate; 

N-(2-bromophenyl)-N-[4-chloro-2>hydroxy-3-[N ,, -[(piperidin-4- 
yl)methyl]aminosulfonyl]phenyl] urea hydrochloride; 

N- [3-( 1 -azetidiny lsulfony l)-4-ch!oro-2-hydroxypheny 1]-N -(2-bromopheny I) urea; 
N-[3-( 1 -azetidiny Isulfony l)-4-chloro-2-hydroxypheny I]-N -(2-chloropheny 1) urea; 
N-[3Kl-azetidinylsulfonyl)-4-chloro-2-hydroxyphenyl]-N'-(2,3-dichlorophenyl) urea; 
N-(2-bromophenyl)-N , -[4<hlo^o-3KN^N ,, -dimethylarninosulfonyl)-2-hydroxypheny]] urea 
potassium salt; 
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N-(2-bromophenyI)-N-[4-chloro-3-(N 4 \N"-dimethy!aminosulfonyl)-2-hydroxyphenyl] urea 
sodium salt; 

N-(2-bromophenyl)-N-[4<hloro-3-(N ,, -cyclopropylaminosulfonyl)-2-hydroxyphenyI) urea; 
N^4-chloroO-(N M -cyclopropylaminosulfonyl)-2-hydroxyphenyl]-N-(2-chlorophenyl) urea; 
N-[4^h]oro-3-(N H -cyclopropylam^ 
urea; 

N-(2-bromophenyl)-N-[4-chloro-2-hydroxy-3-(N H -propylaminosuIfonyl)phenyl] urea; 
N-[4-chloro-2-hydroxyIO-(N^ urea; 
N-[4-chIoro-2-hydroxyl-3^N"-propy^ 

N-(2-bronK>phenyl)-N-[4-chloro-3-(N"-ethyIaminosulfony1])-2-hydroxyphenyl] urea; 

N-[4-chloro-3-(N H -ethylaminosulfon^ urea; 

N-[4-chlor<>-3-(N H -ethylam^ urea; 

N-(2-bromophenyl)-N-[3-[N M : [5-(tert-butoxycarbonylamino)-5- 

carboxyIpentyl]aminosulfonyl]-4-chloro-2-hydroxyphenyl] urea; 

N-[3-[NM5-(tert-butoxycarbonylamino)-5-c^^ 

hydroxyphenyl]-N -(2,3-dichIorophenyl) urea; 

N-[3-[N M -[5-(tert-butoxycaito^ 

hydroxyphenyl]-N-(2-chlorophenyl) urea; 

N-(2-bromophenyl)-N44^hloro-2-hydroxy-3-[^^ urea; 

N-(2,3-dichlorophenyl)-N-[4-^ 

urea; 

N-(2-bromophenyI)-NM34NM[(2-bromophenylam 
chloro-2-hydroxyphenyl] urea; 

N-[3-[N"-(2-benzyloxyethy!)aminosulfonylH-chloro-2-hydroxyphenyl]-N-(2 
bromophenyl) urea; 

N-[2-HydroxyO-(N"-cyclopropylmethylam 
dichlorophenyl) urea; 
N-[2-Hydroxy-3-(N w -cyclopropy!m^ 
chlorophenyl) urea; 

N-[2-Hydroxy-3-(N M -cyclopropylmethyta^ 
bromophenyl) urea; 
N42-Hydroxy-3KN H -methoxy-N"-m^^ 
bromophenyl) urea; 

N-[2-Hydroxy-3-(N M -methoxy-N"-methylaminosulfonylH-chloropheny1]-N-(2 
chlorophenyl) urea; 

N-[2-Hydroxy-3-(N H -methoxy*N"-methylaminosulfonyl)-4-chlorophenyl]-N-(2,3 
dichlorophenyl) urea; 

- 105- 



WO 00/35442 



PCT/US99/29940 



N-[2-Hydroxy-3-(N n -pyrrolidiny!sulfonyl)-4<hlorophenyl]-N-(2,3-dichlorophenyl) urea; 
N-[2-Hydroxy-3-(N M -pyrrolidinylsulfonylH<hlorophenyl]-N-(2-bromophenyl)urea; 
N-[2-Hydroxy-3-(N M -pyiTol!diny]suIfonyl)-4-ch!orophenyI]-N , -(2-chlorophenyl) urea; 
N*(2-bromophenyl)-N-[4-chloro-2-hydroxy-3-[(4-pyridinylaminosu)fonyl]phenyl urea; 
N-[4-chloro-2-hydroxy-3-[(4-pyridinylaminosuIfonyl]pheny1]-N-(2,3-dichlorophenyl) 

urea; 

N-(2-bromophenyl)-N , -[4-chloro-2-hydroxy-3-[([2-(tetrahydro-2- 
furanyl)methyl]aminosulfonyl]pheny1] urea; 
N-[4-chlorch2-hydroxyO-[[[2-(te^ 
(2,3-dichlorophenyl) urea; 

N-(2-bromophenyl)-N-[4-ch1oro-2-hydroxy-3-[[[(2R)-(tetrahydro-2- 
furanyl)methy!]aminosulfonyl]pheny!] urea; and 

N-[4-chloro-2-hydroxy-3-[[[(2R)Ktetrahydro-2-furanyl)methyl]aminosulfony 
(2,3-dichlorophenyl) urea; 

N-(2-bromophehyl)-N-[4-chloro-2-hydroxy-3-[[[(2S)-(tetrahydro-2- 

furanyi)methyl]aminosulfonyI]phenyl] urea; 

N-[4-chloro-2-hydroxyO-[[[(2S)-^ 

(2,3-dichlorophenyl) urea; 

N-(2-broiTK>phenyI)^ 

N-[4-chloro-2-hydroxyOKN M -cyclopentyIanunosulfonyl)phenyl]-N-(2 f 3- 
dichlorophenyl)urea; 

N^2<hlorophenyl)-N44^hloro-2-hydroxy-3-^ 

N^2-broiTK>pheny])-N'-[4^ 

phenyljurea; 

N-[4-chloro-2-hydroxy-3-( N M -isoxazolidinylaminosulfonyl)phenyl]-N-(2,3- 
dichlorophenyl)urea; 

N-(2-chIorophenyI)-N-[4-chloro-2-hydroxy-3-( N H -isoxazolidinylaminosulfonyl) 
phenyljurea; 

N-(2-bromophenyI)-N44^hloro-24^^ 
phenyljurea; 

N-[4<hloro-2-hydroxy-3^N"-tetrahydroisoxazyIaminosulfonyl)pn 
dich!orophenyl)urea; 

N-(2^hlorophenyI)-N44K:hIoro-2-hydroxy^^^ 
phenyljurea; 

N-(2-bromophenyl)-NH4<:hloro-2-hydroxy-3-[(2-isopropoxyethyl)an^nosulfonyl]D 
urea; 
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N-[4-chloro-2-hydroxy-3-[(2-isopropoxyelhyl)aminosulfonyl]phenyl]-N-(2 ? 3- 
dichlorophenyl) urea; 

N-[4-chloro-2-hydroxy-3-[(2-isopropoxyethyl)aminosulfonyl]phenyl]-N-(2-chlorophenyl) 
urea; 

N-(2-bromophenyl)-N-[4<hloro-2-hydroxy-3-[(2^1hoxyeihyl)aminosuIfony]]phenyI]ure^ 
N-[4-chIoro-2-hydroxy-3-[(2^thoxyethyl)am 
urea; 

N-[4-chloro-2-hydroxy-3-[(2^thoxyethy^ urea; 

N-(2-bromophenyl)-N-[4<hloro-2-hydroxyO-[(2-methoxycarbonyl)azetidin-l> 

yljsulfonylphenyl] urea; 

N-[4^hloro-2-hydroxyO-[(2-rnethoxycarto^ 

dichlorophenyl) urea; 

N-[4-chIoro-2-hydroxy-3-((2-carboxy)-azetidin-I-yl]$ulfonylphenyl]-N-(23- 
dichlorophenyl) urea; 

N-{2-bromophenyl)-N , -[4-chloro-2-hydroxy-3-[N"-[3-(4- 
morpholinyl)propyl]aminosulfonyl]phenyl] urea hydrochloride; 

N-[4^hloro-2-hydroxy-3-[N ,, -[3-(4-morpholinyl)propyl]-arninosuifonyI]phenyI]-N-(2 t 3- 
dichlorophenyl) urea hydrochloride; 

N-[4<hloro-2-hydroxy-3-[N M 43-(4-morpholinyl)propyl]aminosulfonyI]phenyl]-N-(2- 
chlorophenyl) urea hydrochloride; 

N-(2-bromophenyl)-N-[4^hloro-2-hydroxy-34SK>)-(2-methoxymethyl)pyrrolidin-l- 

yljsulfonylphenyl] urea; 

N^2-bromophenyl)-NH4^hloro-2-hy 

yljsulfonylphenyl] urea; 

N-[4^hloro-2-hydroxy-3-[S-0-(2-methoxym 

dichlorophenyl) urea; 

N-[4<hloro-2-hydroxy-3-(S-(^(2-hydroxyr^^ 
dichlorophenyl) urea; 

N-[4<:hloro-2-hydroxy-3-[S4^2-methoxyr^ 
chlorophenyl) urea; 

N-[4<hloro-2-hydroxy-3-[S^0-(2-hydroxyrne%^ 
chlorophenyl) urea; 
N-(2-bromophenyl)-N44<hloro^ 
yljsulfonylphenyl] urea; 

N-(2-bromophenyl)-N-[4-chloro-2-hydroxy-3-(S-(2-carboxy)pyrrolidin-l- 
yljsulfonylphenyl] urea; 

NK2-bromophenyl)>N-[3~[N"-(tert-butyl)aminosulfonyl]-4-chloro-2-hydroxyphenyl] urea; 
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N-[3-(N ,, -(ten-butyl)aminosulfonylH-chioro-2-hydroxyphenyl}-N-(2,3-dichloropheny]) 
urea; 

N-[3-[N"-(iert-bmyl)aminos^ 

N-[3>[N°-[5-(tert-butoxycarbonylamino)-5-carboxypentyl]aminosulfony]]-4<hloro-2- 
hydroxyphenyl]-N-(2-chlorophenyl) urea; 

N-tB-fNM^-amino-S-carboxypentylJaminosulfonyil^^hloro^-hydroxyphenyll'N 1 ^- 
chlorophenyl) urea hydrochloride; 

N-[3-[N M -(5-arruno-5-carboxypentyl)aminosuIfonylH^hloro-2-hydroxyphenyl]-N^ 
dichlorophenyl) urea hydrochloride; 

N-[34N H K5-amino-5-carboxypentyl)aminosulfonyl]-4-ch]oro-2-hydroxyphenyi]*N-(2- 
bromophenyi) urea hydrochloride; 

N-[4-chloro-3-(l,l<lioxidothiomorpholinosulfonyI)-2-hydroxyphenyI]-N-(23- 
dichlorophenyl) urea; 

NK2-bromophenyI)-N-[4-chloro-3-(ljHJioxidothiomorpholinosulfonyl)-2-hydroxyphenyl] 
urea; 

N-[4-chloro-3-( 1 , 1-di ox idothiomorpholinosuifonyI)-2-hydroxy phenyl ]-N-(2-ch!orophenyl) 
urea; 

N-[3-[N , -[2-(tert-butoxycarbonylamino)ethyl]aminosu!fonyI]-4-chloro-2-hydroxyphenyl]- 
N-(2,3-dichlorophenyI) urea; 

N-[3^NM2-arninoethyl)aminosulfonylH-ch)oro-2-hydroxyphenyl}-N^23- 
dichlorophenyl) urea trifluoroacetate; 

N-[3-[N"-[2-(tert-butoxycarbonyIamino)ethyl]aminosulfonyl]^-ch!oro-2-hydroxyphenyl] 
N -(2-chlorophenyl) urea; 

N-[3-[N"K2-aminoethyI)aminosulfonyl]^hloro-2-hydroxyphenyl]-NH2-chlorophenyi) 
urea trifluoroacetate; 

N-[4-chloro-2-hydroxy-3- (N^N ,, ^i^lethylarninosulfonyl)phenyl]-N-(2-chlorophenyl) 
urea.; 

N-[4-chlorc-2-hydroxy-3^ami™^^ urea i 
N-[4-chloro-2"hydroxy-3-(aminosulfonyI)phenyl]-N-(2-chloro-3-nuorophenyl) urea; 

N-(2-bromophenyl)-N44-chlor^ 
hydroxyphenyl] urea hydrochloride ; 

N-[4-chloro-3-[( 1 -ethyl-pyrrolidin-2-yI)methylaminosulfonyl]-2-hydroxyphenyl] N -(2,3- 

dichlorophenyl) urea hydrochloride; and 

N^4^hIoro-3-[( 1 -ethyl-pyrrolid^ 

chlorophenyl) urea hydrochloride; 

or a pharmaceutical ly acceptable salt thereof. 
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or a pharmaceutical^ acceptable salt thereof. 

12. A compound according to claim 1 1 which is selected from the group consisting of : 
N-(4-chloro-2-hydroxy-3-aminosulfonylphenyl)-N-(2,3-dichlorophenyl)urea; 

5 N-[4^hlorc>-2-hydroxy-3-[SK-M2-m^ 
dichlorophenyl) urea; 

N-[4-chIoro-2-hydroxy-3-( N'^soxazolidinylaminosulfonyl)phenyl]-N-(2,3- 
dichlorophenyl)urea; 

N-[4-chloro-2-hydroxy-3-(!-oxidothiomorpholinosulfonyl)phenyl]-NH2,3-dichlorophenyl) 
10 urea; and 

N-[4-chloro-3-[N M f N"-di-(2-meihoxyethyl)aminosulfonyl]-2-hydroxyphenyl]-N«(2 t 3- 
dichlorophenyl) urea. 

13. A compound according to claim 12 wherein the compoundis in its sodium salt form. 
15 14. A compound according to claim 13 wherein the compound is in its potassium salt 

form. 

15. A pharmaceutical composition comprising a compound according to any of Claims 1 to 
14 and a pharmaceutical ly acceptable carrier or diluent. 

16. A method of treating a chemokine mediated disease, wherein the chemokine binds to an 
20 IL-8 a or b receptor in a mammal, which method comprises administering to said mammal an 

effective amount of a compound of the formula according to any one of Claims I to 14. 

17. The method according to Claim 16 wherein the mammal is afflicted with a 
chemokine mediated disease selected from atopic dermatitis, osteo arthritis, rheumatoid 
arthritis, asthma, chronic obstructive pulmonary disease, adult respiratory distress 

25 syndrome, inflammatory bowel disease, Crohn's disease, ulcerative colitis, stroke, septic 
shock, multiple sclerosis, endotoxic shock, psoriasis, gram negative sepsis, toxic shock 
syndrome, cardiac and renal reperfusion injury, glomerulonephritis, thrombosis, graft vs. 
host reaction, alzheimers disease, allograft rejections, malaria, restinosis, angiogenesis, 
atherosclerosis, osteoporosis, gingivitis and undesired hematopoietic stem cells release, 

30 diseases caused by respiratory viruses, herpesviruses, and hepatitis viruses, meningitis, 
herpes encephalitis, CNS vasculitis, traumatic brain injury, CNS tumors, subarachnoid 
hemorrhage, post surgical trauma, cystic fibrosis, pre-term labour, cough, pruritus, 
interstitial pneumonitis, hypersensitivity, crystal induced arthritis, lyme arthritis, 
fibrodysplasia ossificans progressiva, acute and chronic pancreatitis, acute alcoholic 

35 hepatitis, necrotizing enterocolitis, chronic sinusitis, uveitis, polymyositis, vasculitis, acne, 
gastric and duodenal ulcers, celiac disease, esophagitis, glossitis, airflow obstruction, 
airway hyperresponsiveness, bronchiolitis obliterans organizing pneumonia, bronchiectasis, 
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bronchiolitis, bronchiolitis obliterans, chronic bronchitis, cor pulmonae, dyspnea, 
emphysema, hypercapnea, hyperinflation, hypoxemia, hypoxia, surgerical lung volume 
reduction, pulmonary fibrosis, pulmonary hypertension, right ventricular hypertropy, 
sarcoidosis, small airway disease, ventilation-perfusion mismatching, wheeze and lupus. 

1 8. A compound selected from the group consisting of formulas (II), (III), (IV), (V) 
and (VI) hereinbelow: 

(V) (VI) (VII) 

wherein Rj is not hydrogen. 

19. A method of converting a chloro compound of formula (VII) to a phenol of formula 
(III) by reacting with sodium acetate and 18-C-6 followed by hydrolysis with sulfuric acid 
and methanol. 




wherein R represents H or Na; and 
R] is as in claim I, above. 

20. A method of converting a chloro compound of formula (VII) to a phenol of formula 

(III) by reacting to the cfclorp compound with sodium hydride and wa^jn THF. 
R = H or Na 




(VIII) (IX) 
wherein R represents H or Na and R] is as in claim I, above. 

21. A method of converting a compound of formula (VIII) to a nitro compound of 

formula (IX) by reacting the, sulfonic acid compound with nitric acid ^ulfuric acid 
R = H or Na 
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